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Intro  due  tion . 


0 JUiX-  V yJ  jj  j Cj  ) yjj  *Ouo  j <ie>iUll  yJ|  (J  *9Tn  L A*  y3  ^ J^O  (J«4L>>  yf 

• u^j^l  *^°  j >A£-I>SJI  yJJ  j 
• yijVl  4 JL^IyUI  4 OJLoX-Vl  4 Cj l^-oSll I 4 <ifi>^U)l  4 (J*«L>J I ^ 


oJl^IUL)  J^OiJI  <> 


J j^ClcJU  Oj^SlJ  I 


0 J^SJU  <Jd^jLJI  yA 


• Laalc-  yJ-cusJI  JJl>o 

. CjLL^JLJI  (j-o  LttoJ-C-  gJljJS  (Jxl»JI  J JLao 

. C)lj-«Slll  ly>  Lft-Jx-  gjfjJ!  (J««l>JI  JJl>o 
• 0JL4lC-V|  (>  gJljJl  <Jxl>JI  JJl >o 


OJLClC-  VI  ^A*OL) 

d^i^i  ^ 


• • 


ilj-«£JI  <-U^JLJI  <>  JU^VI  gjjj  jjb  Load  Distribution  Jl  yi£-«  3 

!»**»  jj  y5J  o JS  yJx-  «LcJ5  I jJ  I (J  L«uv  V I J JAo  y t y£j  (_fJJ  J j 

5.M.Z).  5 S.F.D.  Jl  ^ <,  B.M.D.y  S.F.D.  Jl  W 

* ( Ij^uJLS  JJL>o  j Li* J li  ^ <j  ) Oj-oSJl  yf 
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Typ  es  of  Slabs.  olkiJLJI  tl^if 

* I LaLx3  <J3-)  I ci)  La  Uo  2 I ^Jx-  ci)  LL?  ^JLJ I jo^aiG  ^aIL) 

(7)  One  fray  Slab. 

• Jail 3 oL>ol  (^3  Laaj  j»u*u  (jx-  ojLlc-  One  Way  Slab  Jl 


After  Loading 

(2)  Two  Way  Slab. 

• (j^jbL^oVI  ^ Laoj  j»wl)  *Lis)iJb  (jx  ojlax-  ^jb  Two  Way  Slab  Jl 


Before  Loading 


© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  (www.yasserelleathy.com)  rage  No.  3 


(3)  Cantilever  Slab. 


• o I j oj^S*  (j-JiC  <J ^ ojLl£>  ^ Cantilever  Slab  Jl 


(?)  Irregular  Slabs. 


• «ulvrwo  jjx-  LaJLSllt  CjLL^Jo  ^ Irregular  Slabs  J I 
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Load  Distribution  Pattern  For  Slabs. 


-uUJJ  oJLJLcwO  4JbjJd  fjJt  y£±  fjlc  LL> ^J  J JLcuxf 

: LftiXLftt  jlclLco  j 

(V)  rectangularity  ^ UsjjI^ouJ  j U^J  jlxof  *u~u 

• oj^oSJ  I (J-Jlc  <lL>  )UI  I j LSbj  I <J  U.  _ Y 

• relative  stiffness  oj^SJl  ^1  <L>^ JLJ!  <gUo  _r 

• hinged  or  rigid  joint  ^ ^ ^LglII  Ja^Ug  _i 

. c^LLp^JLJI  j Cj Ij-o5J|  ^ UJUgI  <JbjJs?  j ojuxVI  _ 0 

oj^SlJI  <^1x  CjUo^jJI  J U>  gjj3  |*iw>  JaalmjjLL)  ^ 

( Yield  Line  Theory ) jJjiJ!  ^sUill  J£JI  ^Jx  ojuSx* 


(7)  One  JTay  S^ab. 

Jali  (jjubjljl*  <>Lc- 

• jjjG^aSU  <^jl^  ‘d£>iU)l  > Ltoiia  -Ui.  |«oj  ci»  1^-oSJ I jJ*.  Load  Jl 

£ii  £,  <jdx 

• Jj-LVI  I <lL?^JLJI  (.^kjAux  <j3  -Lx>.  J^clc-  |a!L>  ^JLc-  Load  Jl 

(2)  rioo  fFay  Slab. 

c\j^}\  ox  WjjJI  1 ******  oJl>>  (jJx  oj^S  <1a>3  ^jJI  Jud>oJ 

(3)  Irregular  Slab. 

^ liWI  • *Jy****  ^Jb  o Jl>»  ^Jx  Oj^clS"  JS  <jLo^o  ^ jJ  JuJl^oJ 

(?)  Cantilever  Slab. 

oj^SJl  ^ j^tSUb  Cantilever  J!  <-b^LJI  <jV 

o ij^SJ  I <U  yis**#  LaJfT  <lL>  iJLJ  I L«j  I J L«l>.  iU  ^3  ^JLd 
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1-For  Rectangular  Slabs  rested  on  2 parallel  Beams. 

• (J-Lc-  <l}JftL>JI  CjLL>^JLjJI 


One  Way  Lsb  o&jly*  d£ y&  <4^ 

‘LUiUJ!  t i>gui<  J-a*  Cj!^#SJ!  <^1*.  Load  Jl  3 


f 


13 


is 

2 
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2-For  Rectangular  Slabs  rested  on  4 Beams. 

(jJlC*  «U 4 LJfllwU  Jl  CjLLj^JLJI 

J^-Ij  «Uol  jowu  J^eJI  one  way  ojfe  <jt  {£**  t>Lt  CjIL^LJI 

. <j**U3VI  ^ jju*j  J«JI  Two  way  6^  o^>  J 
(V)  <OUe£L»l  J«U«  uu>j  one  way  or  Two  way  <L^UJl  c±>\£  lil 


( V ) Degree  of  rectangularity.  <i>}jy  I <JU*uJ  J^Lc-. 


m L 
rrt  Ls 


L <LiUJ  JjL}\ 

Lq <L>i4iJ  J±L* Jl  J>IaJI 

7Tb  f 7 Yi  are  Factors  depends  on  the 
Continuity  of  the  slab  strip. 


the  strip 

JL 

± 

A A 

a.  nT 

a T 

m or  rri 

1.0 

0.87 

0.76 

r>  2.0 


the  Slab  is  One  way  slab. 


• ( rUUI  fji  Jiwil  fji  jAynJUl  «UsVI  ja  Joii  JLa»lj  oUol  <JS" 


r<2.o 


.*.  the  Slab  is  Two  way  slab. 


u*»U3VI 


Example. 

r = 0 76  (8'0')  = 1.68  <2.0 

1.0  (3.60) 

Two  way 


Example. 

T = 10  ^ 70 ^ = 2.23  > 2.0 

0.87(3.60) 

One  way 


-8.0- 


3.60 


i 7.0- 


3.60 


Ls 


>J  l.h<JL*X  ^SlcuO 
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Two  way  j-»ji 


n 
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Cl)  Ij-oSJ  I b I jjJ  I (— lCb»gL>  JUL& 

(>  |jL»>  Oj 4j5*  <jlmjl‘>  <JL>jiaJI  6j*oSJl  jjl  jfclrm.t 

JxlsJ!  JolS  *jj».  J-«uso  o J^all I 0J*Q\  J 

• Joii  j+cSy  I oUoVl  (ji  One  if  ay  *1*54  U ijj 


£ -, 


■ — 

5/ 


{ 


Bi 


J l ci)lj  One  xvo/y  Jl  ci$LL?^jLJl 

• J^UV!  (jjj><>x5D  ^jl^c-Uix  Ja£j 


J^JLJLJLJLJLJLJL 


2 
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3 -For  Cantilever  Slabs  . 
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4 -For  Irregular  Slabs  . 


ol^l  to  Ll^l  < JU»AU  ^JL)  0 Jl>>  {jlc  Oj-oS*  jJS"  <JLo»o  J*a»J  JuJlajJ 
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Calculation  of  loads  on  Beams. 


B.M.D.  Sc  S.F.D.  o ^ v L?ii  ^SJ 

• (w)  <_uu^o  jjf  ^_a>o  B.M.D.  Sc  S.F.D.  f-*P  j 

. JL>» ) jJ  I I jlJ  I o^aSJ  I <jlLc.  ! Jxl^J  I <j*  ( \D  ) dtp* 

\JL)  kN\rn 

A-  I I A 

i i 

1 .0  m 

W = O.W.  of  the  beam  -f  Weight  of  the  wall  -f  Weight  From  the  slab. 

\VU  = O.W.  (j,eam)  + walls  + Slabs  = /"  kN\rrC 


: diilS  {y  ijjSZi  Oj*S Jl  ,jl£.  gJSI^I  yj^l  ,jt  f 


0 o.w.  of  the  beam. 

• ( !>  tfj> lo  J«  MJ  ) • ' * *•'  < ’ I (j j J ^ 


0 Weight  of  walls. 

• ( ) . oj-o5lJ  I UIcl^J  Jil  I Jab  I jj>J  I (jj  j _ Y 


0 Loads  From  the  slab. 

. ( ojt&J\  b*  . Oj^oSlJI  j^Jx-  ^1  jJI  ‘LL^JLJI  fj jj  _ Y 
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@ o.vu.  of  the  beam  ( own  weight) 


jaaJI  oj*c&}\  (jjj 


ujuggo 


O'^’  (beam)  = Volume  * Density 

= [(b)«-<s)(/.0)]*  5C 


more  safe  cJ^I!  j j 

0'  «aSbJ  I ,_jJ  _jJsJ  I jlJ  I jjj  d»t  lut 
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• CjLb^^jLo 


( 6 * ) • ijXwo  ovoSJl  jLcj  CajIS'  13)  — ^ 

Example. 

( 250*600 ) — >b  = 250  mm  = 0.25  m > t — 600mm  = 0.60m 

: Jjuo  Lo3  jlJI 

O.lt;.  = (b)  (<)  5C  = (0.25)  (0.60)  (25)=  3.75  kN\m'' 

(beam) 


Example. 


• (<J»ji  |»3  ) o__>— >Ia<  -t 


Take  o.w.(beam)  = 3.0  kN\m' 


O.W.  Jl  ■OllS 
♦♦ 

A 


* 1v1l**i*  V <ULJi  ojl&  ^ 

Luo  oLLlcJJI  <*o>aJl  A>»L  Jj 

• M W • 


* jJuJ  oLLlC«0  j4X>  Dj-flSJf  jlxol  <jl  (jSloxJI  jj-0  _ V* 

Take  5 — .250  mm 


Type  of  beam 

Thickness  (f) 

Simple  Beam  ^ 

L. L 1 

^2 

II 

•+o 

1 1 

^ L bigger 

12 

Continuos  Beam  lr  3 nj~  i n i± 

l l ^bxnaer  \ . i 

Beam  1 

with  Cantilever  -L  -L-J- 

L Li J-Lc-J 

II 

*4* 

.0JL3JL  ro.  (t)ujHj 

train  — 400  mm  ( r- 1. ) r*  £.- = oj-51)  (t) 
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Example. 


Estimate  the  thickness  of  the  beams . 


5. 0 — 3. 0 — "~| 


- 1 

1 1 

b4 

1 1 

1 

4. 

0 

Bi 

b3 

1 

6. 

— 0.40  m 

— 10 

m. 1 

1 

1 

BZ 

1 1 

1 — 

_JL  t2= — = 0.3  m < 0.40  m .'.t2  = 0.4m 
— 10 


Bj*  t$  = — = 0.60  m 

°4  t4  = JL  = 0.416  m = 0.45  m 

iS  ^>1  = Jq  = 0 50  m 

^2  = ^2  = °-416  m 

-§r  = 0.40  m 
5 

— 0.416  m — 0.45  m 

But  Bi  supported  or 
.*.  7\xfce  t2  = ti  =r  0 


-7.0- 


1 


(H 


5,0 


i B2 
.50  m 
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Weight  of  walls. 

jJ^UI  jiJI  jJ-LgUJI  qjj 

• JflfiUJI  $W=\S  JcN\m3  >*  ^lor-^a J I ^15*  13} 

'6W=Z  kN\m3 1 
iV^uj  — Volume  * Density 

= b*hw*  1.0 ) 5^ 

= ^ kN\rri 


. 1&UJI  (>  £j-JI  jiJI  6jj  ^ kN\mz  >*  *1*  1^1 -Y 


kN\rn\ 


Qw  = \Z  kN\rri 


<Jc>  JJ>wLo 


Jsa$L*JI’'  (jx-  uU^JLk*  InJriftj  lit 


(W)w=  Zero 
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® Loads  From  slab. 


. Oj^ukJ!  <jJl  <— jj&Jb  J 

• Cj  jjlc.  j *lL?^JLJ!  p^j  ^Jx  Ijl&  j 

OjAJi  <_JJfc!JJI  A-L^JLJ!  u-jua^o  ^5lJ  J 

<>  rr  ^JU>  (jJx  (J^asJ!  JJlso  <jf  t-JU>0 

: (>»  Iju*  j 


@ 0u>n  Weight  of  the  slab.  ( o.w .) 

-Iflib  V j <IsiLJI  (jjj  <_'.mJl->0 
= Volume  * Density 


— (ts  .1. 0*1.0)  Qc  = kN\mz 


( 0.w)slab  - ts  * Qc 


(iWV\rri?) 
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(5)  Floor  Cover.  ( F.C .) 

• ( £jt  *S^jW  <Wjj^rl  £>>  (j-i^  ^ 

*S^j^  £>>  0^  CjUj-U^o  <jt  ^5*1)  jJ  !j|  j 


( c ) iwe  Load.  ( L.L .) 

LfeJ  LSlo  J-lX^U  J f dJ  JJ>3Jj  0 f 0^Ol*O  Jl}  I <_\.>J  I (J  L<L>.  ^ J 


(^jf  iMSVl  <,!  ^LJ!)  Jlo 


t— JLwd->-  <«pjf  (J  V (— Hjlpo 

L.L.  = 

2.0 

kN\m 

< — 

iJjS LmJ  <J*\A 

L.L.  = 

3.0 

kN\rri 

< — 

L.L.  = 

5.0 

kN\rri 

< — 

LclU— mJ 

L.L.= 

10.0 

kN\rri 

< — 

L.L . ULfr  a^uSlmJI  CjjtuJI  (ji 


Load  of  1.0  rn  of  the  slab.  (LUS) 

•UsiLji  <>  V ^ oj^11  (iys) 

u>a  = D.Z.  + L.L.  = (o.w.  + F.C.)+  L.L. 

= (ta*6c  +F.C.)  + L.L. 


(kN\rn) 
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• <JJJ  J-co 

• ojxlSJ  I ^J_c  I jJ  I <-L?  ^JLJ I <J^«l>.  j jl>  . 

• CjIj^oSlJI  JJlX  j <Js£>^jJI  jrjJ  (jJLz  I JLft  t_$L$ j -. 


(7)  Cantilever  Slab. 


VJg  ^ ^Ja  ^JLJ I (j^o  Co joJ  I jtuJ  I I *,* 

L Q ^ A-L?  ^JLJ  ! <j-0  (J  Oj-Q^l  I V 

= ojo5Ji  <>  ^j>lji  joJi  ^ oj>Jt  •*• 


kN\rrC 


XL)  kN\rrt 


uuutnn 
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N>  tX 


One  Way  Slab. 


Joii  jl>.I j ol  3 q£.  o jLlc.  (j_a  One  Way  Slab  Jl 


One  Way  Jl  CjLU^JLJJ 


Tioo  beams  only. 


/—  ( Long  Direction ) 


I 


/.om  mmmm 


L =r  J-«u>o  O^oSlJ  I v 

2 


I 

B 


L 

T 

J 


1 

Is 


L 

2 


W=  O.UU.  (beam)  + Walls  + Ws  II  j kN\nC 


W kN\rn 


B Ijlllllll  ~2 


2—  ( Short  Direction) 


® =■  4-b^JLJi  J>^  Oj-aSJl  *•* 


AAAAAAAA 


L.\— 


m 


„ „mA 

y y fepiy  y y y y 


m. 


-i  i-  n 

1.0m  D 


kN\m" 


VU  kN\rrt 


b 
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® Four  beams. 


One  Way  Slab  JLJI 


L = Longer  Length 
Ls  = Shorter  Length  ^ 


s 


AAAAAAAA 


vvb^vYVvy 


B. 

1 

J 


1.0  m 


B 


i 


<-L?  ^JLJ I J j-L?  o j-aSJ  I 

— * 2 


JcN\rn 


W kN\rn 


/?9  <LiJLJI  ^0  ^JUO  (J’t  <J-<L£»0  ^ 0 I 

I If  - O.-UMbeam)./-  ^WaUs  | kN\m 


UU  kN\rn 


B2  £ 


© Copyright  Eng.  Yasser  El-Leathy  2013  . All  copyrights  reserved. 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 
Commercial  use  of  these  notes  is  not  allowed.  ( www.yasserelleathy.com  ) 


Load  Distribution 

Page  No.  21 


N)  £*• 


N.l.t-' 


(3)  Two  Way  Slab. 


L 


B, 


Ci \yS  tfjh.  <J Two  way  Jl  oLUiUll 

b& i 6’  'tv>J  J 

• OjM£lSJ\  0 jA^J  * jJSl-'i  j^Lc-  1 -A&jLJ  a 

• ti^ssi«  Sjtii  J5l£>  ^ 


B2  Triangle 


Bf  Trapezoid 
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moment, shear  J!  uud»j  jjl  ul>o  CjIj^oSlJI  oJta  pA+aj  (j  f £u1xLuj  ^ j 
uniform  Load  oA*  dJUJJ 

Ca  JA*  Factor  <j*  ws*~£  ^ ^ 

iCt 

JlSllVl  (jJ  Reaction  -U  Reaction  ^ 

Ce  J**  Factor ^ w=w8*^f 

X* 

• JlSIiVl  <>9  moment  moment 


ca  J)  i^3  J ♦ 

R2  \*ilSUl  J*>JI  Reaction  j i?/  <^JU>VI  J**JI  Reaction  4 $ Lai 


Cot  *^s  * "T 


Cg  J ^x3  JbJL>uJ  ♦ 

M2  \*il£JI  J-mJ!  moment  j Ml  <>L?VI  J*>J!  moment  ^jL-u 

Ce  *ws*fy 


inj 


_4&/ 
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Triangular  Load  on  Simple  Span . 


Q)Load  For  Shear, 


Caw 


# 





Rz 


•8 


Rg=  (Cg*w)*Ls 

2 

. Rt=Rz  ... 

4 2 


®Load  For  Moment. 


Ce  w 


£ 


1 I [ 


MmJ 


•8 


ft  - Total  Load  _ (A£)  *W*LS  _ w*  Ls 

2 2 4 

2 

Mi  =R*Ls-R*Ls  = ft  *LS  = w*Ls  *Ls  = w*Ls 
' 2 T T 4 3 12 

Mo=  ( Ce*u>)*Ls 
4 8 


* 


v Mi  = Mo  = (Ce*k!)*K 

12  8 
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Triangular  Load  with  equal  angles . 


Q)Load  For  Shear. 


u>=  ul  * # 


La _La J 


Caw 


f 





*2 


Pf  _ Total  Load  - (Ag)  = 

2 2 
Rg=  (Ca*w)*L 
2 

. Rt=Rz  ... 

4 2 


w * 


( 2) Load  For  Moment. 


L 


Ce  w 


£ 


i i i i 


R = Total  Load  = (A 2)  *W*L  = w*L 

2 2 4 

2 

Mi  = R*Jl-R*  — = R*Jl  = . A - 

2 6 3 4 3 12 

Mo=  (Ce^w),LZ 

8 


V Ml  = Mo  = LLLLL 

/2  5 
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Trapezoidal  Load  on  Simple  Span 


d)Load  For  Shear, 


R2=  (Ca*w)*L 
2 

V-  Ri=Ro  • kl  Ls  . L 

1 2 "~2~~  4 2 


( 2) Load  For  Moment 


Mi=r*L.  _ P^x,-  pz*x2 


Mi  = aih)  (4- 4') -(¥-^) (4- 4s) 


U) 


L2 


w 


LL 


8 W 


LL 


4 


8 


8 


8 + W L,S 


w 


Lz 


12 


■H'-’fX 


T 2 r 2 

U)L  s wLs 


12 


8 


)- 


8 8 
_ wL2 


+ w LLS  +wLL 


T ^ 

s w Ls 


8 


8 


w L\ 
24 


*t*  Mi  = HLs>  * kk*.  ^ Ls  _ (Ce  *ty)  * L 

8 - 24  Q 


z 


8 


L2-  jA  = Ce*L 
3 


2 


Divide 


by(Lz)  Ce  = -j  (3  - As) 
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Triangular  Load  on  Cantilever . 


Q)Load  For  Shear. 


Rl=  Total  Load  = (A/2)  * VU  * Lc  = 

R2=  (Ca*w)  * Lc 

v Ri  = R2  w * ^ « (Ca*ty)*^ 

2 


> 


®Load  For  Moment . 


.P  - Total  Load  = (1\2)  * W * 
Mi-P*Llc  = ULLh  »±LC  = 


w * L 


c 


2 


w*  L 


2 

c 


6 


(Ce  *w)*Lg 
V Ml  _ M2 


w*  L 


2 

c 


6 


(Ce  *u>)*  Lc 
2 
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Triangular  Load  on  Cantilever . 


® Load  For  Shear. 


C<LW 


Rf  - Total  Load  = ( 1\2 ) * VO  * Lc  - — J L - 

& 

I%2=  (Ca/*w>)*Lc 

•;Ri  = R2  ...  

2 


®Load  For  Moment. 


u>=  w„*Lc 


P = Total  Load  = ( 1\2 ) *U>*  Lc  = w* 

/O 

M1=p*lLc=  ™±kc  ,jLc  = VL^1 

^ u 


2 


(Ce  ,u>)*Lc 

...  AT,  = jj/„  . w * Lc  _ (Ce  *u>)  * Z, 

" 3 5 


2 

o 
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Triangular  Load  on  Cantilever . 


(J)Load  For  Shear . 


VJ= 

S 2 


ca™ 


I I I I I I I 


Rz 


t 


Rj  - Total  Load  = ( 1\2 ) * W * Lc  = — - 

R2=  (Ca*w)*L  c 

-.•Rl=Rg  = 

2 


®Load  For  Moment . 


MZ 


Ce  w 


I I I I I I 


P = TotaJ  Load  = (/\2)  *W*  Lc  = u>* 

Mi=p*L  Lc  = *X  Lc 

/£  2 * 4 


z 


Mq=  (Ce*w)*Lc 

2 2 

• . M-f  _ Jl/p  • w * Lc  _ (C*e  *w)*Lc 

"4  2 
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Equivalent  Load  Form  Slab . - 

Factor*  ws  * {Max.  Load  Height) 

Where  that  Factor  Ca  For  Shear. 

Ce  — ► For  Moment. 


Shape  of  Load 

Ca 

Ce 

Equivalent  Load 
From  the  Slab 

K 

[ . 

U L ^ 

1.0 

1.0 

ws  Ls 

2 

ft  \ 

L -i 

1-  i-  (^) 

2'L' 

1- 1 (!*f 

3'L' 

Ca  ws  is 
2 

Ce  Ws  Ls 
* 2 

L 

2 

u — Ls — -1 

1 

2 

2 

3 

Ca  VJS  is 
2 

Ce  U)s  Ls 
* s 2 

< 

1 

2 

2 

3 

Ca  ws  H 
Ce  wsH 

F 

Lc 

L 

%IC_I 

1 

2 

1 

3 

^a  ws  Lc 
Cq  Ws  Lc 

f. 

fe! 1 

1 

2 

1 

2 

Ca  Ws  ic 
2 

Ce  ws  L° 

Al 

likl_  I 

Mi.-1 

1 

2 

2 

3 

Ca  ws  Lc 

Ce  'Wg  Lc 

Any  Other  Shape 

I area  * ^ 
Span 
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: Js> 


ojLt  cIlxj  -Uli  Factors  Ce  , Ca 

. 2 Supports  Jl  J-^JI  of 

. Jjji^JI  cSjLwoJI  J l5l£>Vl  (^5  US'  J5u>)  (j jSL  _y 

X area  aJsujL>  /♦jusjuxu  -L> I oJla  jJIjiu  *i  131  ^ 

span  1 1 * 

X area  / . N 

Where  the  equivalent  load  From  the  slab  — * life  — v/  kN\m 

SpCLTl 

2 Supports  Jl  ^-CfcdljJ)  (JU^- V c$U»Uo4  jjfc  area  Cj^- 

• £ Supports  Jl  oLaJI  span  Jl  ^ 

Example. 

Get  the  Loads  on  the  beams  at  the  Following  cases. 


use  ca,ce 

W=  O.W.  + walls -h  Caw9  — 

£ 


X 


A 

J 


( 77ie  load  is  not  Covering  all  the  span ) 

...  use  I area 

span 

,\w=  O.W.+walls  + Z area  + u>8 

L 


\ 


/ V\ 


( 77ie  shape  not  in  the  table  ) 

.*.  use  h area 

span 

.\W=  0.W.  + walls  + *-  area  *w8 

L 


( 77ie  load  is  not  Covering  all  the  span ) 

...  use  I area 
span 

,\w=  0.W.+ walls  + Z area  + Wg 

L 


W=  O.W.  + walls  + CaWa 

X 


{The  shape  not  in  the  table  ) 

use  Z area 
span 

w=o.w.+ waiis+  Z area  + u>8 

L 
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Notes. 


VJj  , XL)2  (— U.OPO  0 


j^SJl  fjlc  Jxlp*  {y>  juS'f  SlC 

: jlaJU.  dbub  j 


W1+W2 

A A 

U>1=  Caws  L-JL 

Wz=  I area  Z\  , 


Wl  — ca 


W1+W2 


l—  Li 

Ls 


W2  = 


I 


area  z\ 
Li 


* ws 


• 4J0 jpsJL 

• Oj^aS'  ^Jx  aJ  Oj^aS  J jj>-  j JUX 

Reaction  Ji  LaJ  j jlpo  j aJj*«l>w«J!  oj^lSJI  <jJx  t-juapo  ^jf  Vjf  i—ipo 

Ca  ^Ijlpo*jL  (jf  Load  For  Shear  J!  <jx 

• (aJL«L>JI  I oj^cSJ  I (jJx  (j^aSxj  Reaction  Jl  jl>jlpo  jxj  j 
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Example. 


3.0 


-4.0 


1.50 


120 


mm 


F.C.=  1.50  kN\ 


m 


L.L.  = 2.0  kN\ 


m 


O.W.  of  beams 

= 3.0  kN\m ' 

REQ. 

Draw  S.F.D.  Sc  B.M.D.  For  all  beams. 
Solution. 


-3.0- 


-4.0- 


b4 


1.50 


Ws=  9s- 

= ( ts*Qc  + F.C .)  + L.L. 

= (o.l 2 * 25  + 1.50)  + 2.0  = 6.50  kN\m 
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B 


i 


For  Trapezoid 

c-H  (tf-'-tal-*" 

For  Rectangle  Ca  - Ce=  1 

Load  For  Shear  Wa 

i — i 

U>a  = O.W.+  w8Lc  +Caw8  ht  = 3.0+  (6.50) (/. 5)  + -f  (6.50)  (^  ) = 21.42  kN\m" 
Load  For  moment  We 

i — i / — \ 

We  =O.W.+  WgLc  + Ce  w8  = 3.0  + (6.50)(l.5)+(0.85)(6.50)(4)  =23.80  kN\rr? 

2 ~ 


Load  For  Shear 


Load  For  Moment 


U)a  = 21.42  kN\rr£ 


We  =23.80  kN\rrC 


b2 


Load  For  Shear  Wa 


For  Triangle  r _ 1 , Ce -A 

a~  2 ~ 3 


Wa  = 0.W.  + 2 ( Cawa  = 

= 3.0+  2 (|(6.50)(|))=  12.75  kN\nt 
Load  For  moment  We 


,z\ 


We=0.V.  + 2 (ce  w,  = 

= 3.0+2  (f  (6.50)(§))  = 16.0  kN\m 

12.75  kN\rri 


19. 125 


Load  For  Shear 


f 


J.F.D. 


Load  For  Moment 


F2  = 19.1 25  kN  vnll  be  reversed, 
on  B3 , Bs 

16.0  kN\m 

A A 


19. 125 


B.M.D. 


18.0 
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1*2  = 19.125  kN 


For  Trapezoid 

C.-i-lA)  -l-iuf-o.ii. 


For  Triangles 

larea  = j?( | (3)  (/.5))  = n 7f- 

span  q 

Load  For  Shear  Wa 

a 1 1 « ymt  /i  L q . ^ CtT*0  ot 

If c»  = 0.W.+  Caws  til  + — * m, 

“ a s 2 span  s 

Wa=  3.0  + ^ (6.50)  (^)  + 0.75  (6.50)  = 16.54  kN\m 
Load  For  moment  We 


A I I « «*  La  / ^ 017*6(1 

W o =0.W.+  Ce  w s til  + — * m, 

* e s 2 span  8 

We  = 3.0+  (0.35)(e.50)(4) + 0.75  (6.50)  = /fl.935  kN\m 


Load  For 
Shear 


Rz  = 19.125  kN 


Load  For 
Moment 


18.925  kN\rn  | 

A A 
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R.3  = 59.16  kN 


For  Triangles 

larea  = 3 ) (i.5)+-L(4)  ( 2 ) 

span 


0.89 


Load  For  Shear  = Load  For  moment 


Wa  = We  = 0.W.+ 


/\/\ 


X area 
span 


* 'UUg 


= 3.0  + 0.89  (6.50)  = 8.78  kN\m 


Load  For 
Shear 


R3  = 59.16kN 


64.53 


Load  For 
Shear 


R3  = 59.16kN 


B.M.D. 


154.08 
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1*2  = 19.125  kN 


For  Triangles 
Y area 

span  Y 


0.75 


Load  For  Shear  = Load  For  moment 


Wa  = We  = 0.W.+ 


Y area 
span 


★ 'UUg 


= 3.0  + 0.75  (6.50)  = 7.875  kN\m ' 


Load  For 
Shear 


S.F.D. 


33.18 


B.M.D. 


64.1 
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Beams  with  more  than  one  span. 


span  o*  jSSt  oj-oS^  JLo^VI  >&£, 

<*oLfe  OJLfrlJ 

ojux  ^ span  JQ  w J\  ^ 

Example. 


6. 0 5— i 


U) 


Cn 

0.W.+  a Ws 
^ e 


z 


c 
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Example 


4.0 


/ 

0.5*1.5*1.5=1.125 


1 


O.W. 


where: 


1.5 


U>2  = 0.W.+ 


To^rea  *Wg 
Span 


= O.W.  + 


(5.875) 

(4.0) 


* WS 
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3 Sided  Slabs 


• -LiiL 3 CjIa».  <—)  qa  <U  <JL^lu*slo  CjLLj^^JU  ^jJb 


* £j  <jJx.  • j ^IL  ^ 

• CjI^oSJI  ^ *-&£**»  £>\jj£}\  ijk,  <L^jJI  j 
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3 Sided  Slabs  JL)  otfU.  £>}Ij  j 


trapezium  11  Ce  Jl  s Ca  Jl 

trapezium  Jl  ^fdl  two  way  Jl  <JoilLJLI  Lsj  L 


L 


Bz_ 

U>1=o.W.+  Ca  Ws 


A 

VJ2=0.W.+  ca  ws 


L 


w2 


1 
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evil  00 


© IF 


4 

U>1=O.W.+  Ca  ws 


W2=0.W.+  ca  ws 


Lc 

Ls 

2 
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IF 


U) 


1 


0.W.+ 


^area  *ws 

Span 


a 

W2=0.W.+  ca  ws  Ls 

2 
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Slabs  with  extemnal  angels. 


Example. 


nJL ) j 4jlL>IjJI  (JLly3.U  *1) 

w v*»*  m ♦ v V ••  ••  vy  ••  I ** 


U>1  = O.W.  + Caws 


A, 

0.  W.  + Ca  ws  + 
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Example. 


ii&  i*j  ^ u" 


A 

W = O.w.  + Caws  L + T^rea  * Wg 

Span 
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Parapet  rested  on  slabs.  <-U^JLJI  ^ Jj***  jy* 


abl 


O.W.  (VjJI)  = (b)  « ) 5C  = Z'  ( kN/rrt ) 


* 


0.12 


/.5p— 


B 


1 


U)  = o.w.  o.w.  ( ^ 1 ) + wsLc+  Caws  4? 


5* 


oj^SUl  (j-iij  (j-jljJ  4->lj*JI  J>1o 


i r* — 

—6.0— 

— -il 

r 

— s 

/.5!— 


6, 


weight  (=Uj-Ji)  = (6)  (t ) 5C  * 4.0  = S' kN 


0 


0 


Z\ 

W=  o.w.  + Ca  ws 


X area  + Yweight 

2 Span=  6.0m  Span  =6.0 
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Example. 


0.12 

ir 


i 


'///////////////A 

§§ 

1 

B 


U>1=0.W.+  - area  * ws 

Span  = 4.24m 


3. 


0 


3, 


0 


Bz 


A 


J 

“I 


H 


W2=  O.W.  + Caws  ^ +CawsH 


B 


A 


Fence 


U>3  = 0.W.+ Ca  ws  L-±  + larea  *ws  + %2!L fW 

* Sparta  5.o  Span =5.0 


B 


2 Span=  6.0 


1.2 


1.2 
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Example.  3.0— r — 4.0 


U>2=  O.W.  + Caws 


R 


1 


X area 
Span=  6.0 


- *WS 

m 


& 


L 


w4 


€.0 


1 


j 


A 

0.  W.  + Ca  Wg 


X area 


Span  = 6.0  m 


*U>S  + 


Fence 

/ 

X weight 

Span =6.0 


Weight  of  the  Fence  = (0.12  * 1.0  * 4.0  ) (25.0) 
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Max— Max  B.M.D. 


of  o^aSlI  max— max  B.M.D. 

• fjlc.  Live  Load  Jl  3 Dead  Load  <>  ^ <j4^ 


Load  of  the  Slab. 

yjs=ts*i$c+F-c-+L-L- 


(JcN\rn  ) 


1.0m 


Total  Load  Jl  *Ul^-  JLa>»VI 


Z — v 

c a WS  4s  + 

A 


\7 

]jarea  * lt>s 

Span 


max-max  J I <UU*  JU^V)  ^Lo^J  <y£J 
T.L.  jl  l— >LuL>J  ^gLCwCL>.  J 0JL>>  <jJx  /?.Z.  «fir  L.L.  (> 

• r* 


9a  = 0.W.  + Ca  9s  Y + 

Pa = CaPs^  + 

VJa=  9a  +Pa 


Y area 
Span 


Z<*-rea  * p 
Span 
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Load  Distribution  JsLo*  J^>- 


(plans  Jl  JsUuo)  ^b  plan  Jl  J&u 

(jr~SCC.  Jl  (JiL-o-o  ) (j-S  A-«uo^j  ^ plan  J!  £ujlL*aj 


V*  J \ J ** 


• pian  Jl  (j-Lc  Zoaci  Distribution  - V 

( Vjf  *0^0^11  cjIj^ii  ^jj  |^j  ) 5/  9 B%  9 Bs ci) \jj£ J I jaJjj  - 

* u-4-^  J^^l  o-4^  i J.^JI  jb^<«S"  vi>.^  lil  ^ 

( Total  Load  «dLaJI  £l>15”  IjI  ) T/Js  <-ca3  - L 

( max— max  -OLaJI  CiilS*  131  ) Ps  -U^S 

• oLLlcwo  ^5l)  |aJ  13 1 Cj I j^SJ  1 o,w • ' : 

* cuj 


t— ImJLXJ 


juajl>o 


uua»o 


• Girder  J I <j-L&  <J  I ci)  I^SlU  Reactions  v-juo.^0  - 0 

( structure  Jl  Jl  <--juu>o  plans  Jl  JsLa*  ) 

( R = W*  S Jl  s ju4L>o  Z-sec.JI  (jii  ) 

- • luJ  I ujulS j3 J L Girder  J I <jJx-  J L«l>.  V I 

* 4JS*  Girder  Jl  <jJ^  o.u\  -f 

• Girder  Jl  (j-Lc-  concentrated  loads  *l>>>IDI  Cj  1^^331  Reactions  £**  - V 

• Girder  Jl  <jJI  <lL?^JLJI  ly>  oj3Ll«  JJmj  ^jJ  JLa^f  ^Jai  — ^ 

. plan  Jl  ,j-«  JU>.VI  oJufc  jaJs£>  j 

• Totai  Zoad  or  max-max.  V^-^J  I Girder  JJ  B.M.D.  & S.F.D.  — V 
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Example. 


Data . 

ts  = 0.14  m 
F.  C.  = 2.0  kN\rr? 

L.L.  = 2.0  kN\rr? 

b ( Beams  Sc  Girders  ) = 0.25  m 

O.W.  of  beams  Sc  girders  are  reasonably  assumed 
according  to  the  expected  depth. 

Reg. 

1 - Draw  the  structural  plan  showing  the  pattern 
of  Load  Distribution. 

2-  Draw  S.F.D.  Sc  Absolute  B.M.D.  For  the  Girders  G1&G2 
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Get  b>t  and  o.w.  For  all  beams. 
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9s, Ps 

98=  ts*Qc  + F.c.  = 0.14  * 25  + 2.0  = 5.50kN\rr ? 
!PS  = L.L.  =2.0  kN\rn 


— 5.50  kN\rn 


2 

kN\m 


o.w.  of  Beams.  = 

btGc 

Bf , Bz 

(250.500) 

O.W.  = (0.25)  (0.5)  (25)  = 3. 12 

kN\rrV > 

b3 

(250*450) 

O.W.  = (0.25)  (0.45)  (25)  =2.81 

kN\m" 

Gi,G2 

(250*700) 

O.W.  = (0.25)  (0.7)  (25)  = 4.40 

kN\m" 

B1  ( 250*500 ) 


For  Trapezoid 

ca^-l(h.)  =1-1(3^0)=0.65 


Load  For  shear. 

9 a =0.W.+  Ca  9s^=  3.12  + 0.65  (5.50)  (^)  = 9.37  kN\m 
Pa  = y = 0,65  ( 2.0  ) = 2.27  kN\m 

Wa=  9a  + Pa  = 9.37  + 2.27  = 11.64  kN\rn 

U>a  = 11.64  kN\rn  ga  = 9.37  kN\rrt 

fr  1 Jf l 

I RiT=29.10kN  I R f])  = 23.42  kN 
1 5.0 1 u 5.0 -1 


Rid  = 23.42  kN 

RlT  = 29. 10  kN 
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B3  (250*450) 


For  Trapezoid  Ca  =i_l_  (L.\  (JL§0  \ _ <j_ gg 

2 ' L ' 2^5' 

Load  For  shear . 

9 1 = O.W.  + 2Ca  gs^=  2.81  + 2 (0.65)  (5.50)  (^p)  = 15.32  kN\m 
P 1 ~ £ Ca  Ps  ^ — 2 ( 0.65 ) ( 2.0  ) (^’5^)  — 4.55  kN\m 

^1  = 9 1 + Pi  = 15.32  + 4.55  = 19.87  kN\rn 


W2 


^.5— 1 


area=  0.787  m2 


g2=o.w.+ 

Vz  = 


£ 

X area 
Span 

X area 
Span 


* 9S=  ? fti  + 2 (0.787)(5.50)  = 8.58  kN\m 

1.50 

*ps=  2(0.787)(2.0)  = 2. 10  kN\m 

1.50 


W2  = 92  + P2  = 8.58  + 2.10  = 10.68  kN\rn 
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Dead  Load. 

9Z 

R3D  = 53. 1 kN 

1 

'-IS- 

R&D  = 36.37  kN 

8,58 

1 

'-7.5- 

Total  Load. 

U)2 

R3T  = 68. 1 kN 

1 

'-7.5- 

R^T  = 47.27  kN 

10,68 

1 

^.5- 

f 


9, 


% 


Rsd 


-5.0- 


R$D 


15,32  kN\rn 


f 


i 


Rsd 


-5.0- 


R$d 


u>i 


f 


Rar 


Ra 


/a.ar  kn\m 


f 


i 


.Rar 


-5.0- 


.Ra'r 


R3D  = 53.1  kN 
R3  T = 68. 1 kN 

R$D  = 36.37  kN 
R3"t  = 47.27  kN 


Reversed  on  girder  Gj 


Reversed  on  girder  G2 
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area=  2.625  m 


VO) 


9i - 


V area, 

o.w.+=- — * g, 

Span  1,1 


= 4.40+  2(l^37}+2&062}  ,g  5o) 

7.0 


= 12.10  JcN\m 


P Tarea  * 2 {l .837)  + 2 {3.062)  {2Q)  = &gQ  ^ 

' Span  ° 7.0 

W1=  9l  +TPl  = 12.10+2.80  = 14.90  kN\rn 


W2 


\7 


= 13.33  kN\m 


= 4.40+  te'625)  {5.50)  + L {5.50)  (M2.)  = 

3.50  ~ 2 

P2  = *Ps  +CePsIf  = (2-0)  + | (2.0)  (M2)  = 3.25  kN\ 

W2=  92  +P2  = 13.33  + 3.25  = 16.58  kN\rn 
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max— max  B.M.D.  For  the  girder  (Gl) 


1-  max . + ve  B.M.D. 


2 -max.  —ve  B.M.D. 


Wi 


9 


£ 


1 


Bid 


68. 1 kN 


14.90  kN\m 

£= 


1 


23.42 kN 
13.33  kN\m\ 


£ 


I 


J |j— 3. 50  3. 50  -1-  3. 50 


J 


-7.0 


52. 82  kN 


1 79.65  kN 
163.61 


9l 


Is” 


wz 


Rit 


£ 


* 


53. 1 kN 


12.10  kN\m 

A 


1 


20. /0  fcw 

1 6. 58  kN\m\ 


£ 


J p-3. 50— >— 3. 50  -1-  3. 50 


J 


-7.0 


39.85  kN 


1 85.08  kN 
203.40 
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rnax—rncix  B.M.D.  For  the  girder  ( Qi ) 


203.40 


S.F.D.  For  the  girder  (Gl) 


T.L. 

1 T.L. 


T.L. 


1 Bst 

1 

wi  I 

wz  1 

Bit 


68. 1 kN 


14.90  kN\m 

£= 


i 


29.1  OkN 
1 6. 58  kN\m\ 


I 


Jr — 3.50 — — 3.50 — -Jr — 3.50 


J 


-7.0 


57.1 5 kN 


202.38  kN 


S.F.D. 
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G-Z  (250*  700) 


I.Ol 


•■Is  ZZ\ 


L 


-3.50- 


J 


area=  2.812  m 
r* 3.50 


L 


-3.50- 


Wf 


g1=o.w.+ 


X area 
Span 


* 9s 


JL 


-3.50- 


-7.0- 


-3.50- 


= 4.40  + % (2-812)  + 2 (3.062)  ^.50)  = 13.63  kN\ 

7.0 

p Tore*  2 (2.812)  + 2 (3.062)  {2  Q)  = 3 35  ^ 

' Span  1 s 7.0  ' ' 

w1=  9l  + Pi  = 13.63  +3.35  = 16.98  kN\m 


m 


m 


w?  T 

g2=0.W.+  *^*gs  + Ce  gsL± 


Span 

1_ 
2 


92  =4.40+  (2-812)  (5.50)  + 1 (5.50)  (^r~)  = 13.63kN\m 

3.50  ^ £ 


Vz - 


X area  „ , „ nr%  T 

+ C.V.is. 


w2=  9z  +Vz=  13.63  +3.35  = 


3.35  kN\m 

16.98  kN\m 
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max— max  B.M.D.For  the  girder  ( Qi ) 


1-  max . + ve  B.M.D. 


Wi 


1 


R3T 


9 


i 


I 


47.27  fctf 


/ 6. kN\m 

£= 


i 


23.42 kN 

13.63  kN\m\ 


i 


.1 


Jp- i 3. 50  3. 50  -1-  3. 5a 


J 


-7.  a 


59.435  kN 


1 77.82  kN 
165.45 


2- max.  — ve  B.M.D. 


9l 


\RiD 


w2 


Bit 


£ 


-k 


y 


36.37 kN 


13.63  kN\m 

A 


1 


25. 10  kN 

1 6. 98  kN\m^ 


■k 


ly 


Jr — 3.50 — — 3.50 — -Jr — 3.50 


J 


-7.0 


36.49  kN 


1 83.82  kN 
205.85 
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rncix—rricLX  B.M.D.  For  the  girder  ( Qi ) 


205.85 


S.F.D.  For  the  girder  (Gi) 


T.L. 

[ T.L. 


T.L. 


Rs't 


W1 


1 


£ 


47.27  kN 
1 6. 98  kN\m 


1 


£ 


Rit 


W2 


5 


* 


29.  /Ofcjv 
/6.9fl  fcJV\i 


Jf- — i 3. 50— '—3. 50  -1-  3. 50 


J 


-7.0 


53.66  kN 


201.0  kN 


S.F.D. 
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rbn 


Example. 


4.50 


ts  — 0.16  m 

F.C.=  1.50  JcN\m2 

L.L.  = 3.0  kN\rn 

b ( Beams  Sc  Girders  ) ■=  0.25  m 


O.W.  of  beams  Sc  girders  are  reasonably  assumed 
according  to  the  expected  depth. 

Req. 

1-  Draw  the  structural  plan  showing  the  pattern 
of  Load  Distribution. 

2 - Calculate  the  equivalent  load  For  shear  and  bending 
For  all  beams. 

3-  Draw  S.F.D.  Sc  Absolute  B.M.D.  For  the  Girder. 
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■4.50 


1 


4.50 


3.0 


6.0 


3.0 


6.0 
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area  = 5.29  m 


area-  5.49  rn 


\ V 


U)  = O.W  + 


area 


Span=  4.50  m 


*iVUo  , Z weight  = b h 5C*  4.32  m 

^ S ~h 


Span=  4.50  m 


Bz 


area=  6.732  m2 


w = O.W  + 


Y.  area  Z 7 'UJc  , Y.we'i'9h't=bh$c*5'72rn 

^ S 4~ 


Span=  5.50  m 


Span=  5.50  m 
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b3 


-6.083- 


area  = 8.759  m 


z 


1'Z 


k 


-6.083- 


w 


-6.083- 


-6.083- 


2.436 


area=  8.844  m 


W 


O.W  + 


I area  X-/  * ws  + 
Span=  6.083  m 


X weight  = b hftc*  8.516  m 
Span=  6.083  m 
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parapet  weight 


R — parapet  R — parapet 

weight  weight 


= b hQc*  1.20 m 


W1 


€.a 


Wf  = o.w  + 


I area  ^7  * Wg 

Span=  6.0  m 


U)2=O.U>+  CaU>s  Lc 
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Example. 


brick  wall  of  3.0  m height 
exists  on  slab  perimeter 


• Cj  I I (JSJ  c_>  LbO>>  l_)  jJ^uo 

£/ , G2  girder  -U  max— max  B.M.D.  j ^ 

Girders  J I <>L.  <J^>wJ!  Cj!j-oS1I  -Uli  i?eacttonsJI  CJLwJLPOdwJ  111 


Jflli  jUJI -L  >»JI  Jd^UJi 
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-3.0— r 


-6.0- 


n 


F.C.  = 2.0  kN\rn 


L.L.  = 

fiwall 
b wall 

H-wall 


2.0  kN\m 
= 18.0  kN\rn 

= 0.25  m 
= 3.0  m 


4 


0 


~ 


3.0 

3.0 

J 


9 S * Q q + F.C.  — 0.16 * 25  + 2.0  — £>.  0 kN\rn 

Ps  — L.L.  =2.0  kN\rn 


Bi 


b * bjw  * Q 


'w 


0.25  * 3.0  * 18.0 

7 

/ 


ga=  o.w.  + walls  + Ca*gs*^ 

Pa  = Ca  *Ps*-^ 

^a  = 9a+Pa 

9a 


w a 


Tn 


ID 


f 


R 


IT 


walls 
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-3.0— r 


-6.0- 


■n 


4. 


0 


ji 


3.0 

1 


3.0 

J 


£/ 

* hyj  * 

0.25  * 3.0  * 18.0 

7 Z\ 

! T 

9i  = o.u>.  + wall  + Ce  gs*±£. 

2 

Pi-  Ceps*Lc 

s 2 

9i+Vi 


walls 

— i 


9 2=  o.w.  +wall  + Ce  gs*Ls 

2 

Pz=  Ceps*Ls 

2 

^>2=  9 2+P2 
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-3.0— r 


-6.0- 


■n 


Gz 


5 * /i 


w 


* 0 


w 


4, 


0 


ji 


3.0 

1 


3.0 

J 


9z=  o.u>.+  Ce  gs*Ls  + Ce  gs*H 

& 

Vz=  CePs*^_  + Ceps*H 

u>2=  9z+Pz 
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Example. 


F.C.  = 1.5  kN\m 
L.L.  = 2.0  kN\rn 

For  ts=140  mm 

9si  =ts1*$c  + F.C.  =0.14*25+  1.50=  5.0  kN\m* 
IPs  — L.L.  = 2.0  kN\rn 

FOV  ts  =200  mm 

9 S2  ^ s2  * q + F.C.  = 0.20  * 25  + 1.50=  6.50  kN\rn 

Ps  = L-L.  = 2.0  kN\rn 
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Mi 

ga=  o.w.  Pa  = zero 

Wa  = 9a+Pa  = 9a 


4.0- 

-8.50 


— 1 2.5—h 2.0^ 


O.W. 

A ' 1 ' ' 

L- 4.0— 


9a  = 
Pa  = 

W 


O.W.+  Iarea 

Span 

X area 
Span 


a 


= 9 a+ Pa 


9a 
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- — — 1 — — 4.0 — -1— 2.5- 
•ZW 8.50 


R 


1 


2.0 


Rz 

1 


2.0 

—4.0— 

2.50 

R,1 9i 

92 

„ R 

9a 

1 Wl 

W2 

U>3  1 

9i-  92  — O.W.  + 9 si*  Ils  + 9s  2* L c 

2 

Vi  = Vz=  Ps*Ls+Ps*Lc 

2 

wi  = w2=  9i+Vi 


g3=  o.w.  + gs1*Ls  + ^area  * gs2 

2 Span 

Ps=  ps*Ls  + ^area  * ps 

2 Span 

U>3=  93+P3 
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Example. 


5.0 


4.0 


F.  C.  — 1.5  kN\m2 
L.L.  — 3.0  kN\rn 


Fence  weight  = b h 

— 0.12  * 1.0*  25  ( kN/rn  ) 


/’or  ts=140  mm 


9si  = ts1  *ftc  + F.C.  = 0.14*25 + 1.50=  5.0  klf\m 

— L.L.  = 3.0  kN\rri 

F OV  ts -200mm 


9s2  = ts2*ftc  + F-C-  =0.20*25+  1.50 = 6.50  kN\mz 

— L.L.  =6.0  kN\rri 
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■5.  o 


4.0 


1.20 


— ■"  ^ 6, 0 ^ 

1.20  120 
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Rl  = b hQc*(i. 2+0.97)  , R2=  b hQc*(i.2) 

9l=  O.W.+  Ce  gs1*Lc  + Zarea  + „ 

Span 

Pl=  Ce  Ps  *Lc  + ^area  * Pa 

Span 

u>i=  g1+Pi 

g2=O.W.+  I area  * 

Span 

Pz  = larea  * p. 

Span 

rw2  = 92+P2 


* 

9 3 — O.W.+  Ce  g§j*Lc 

Ps=  Ce  Ps  *Lc 

u>  3=  93+P3 
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Example. 

planting  soil  0.12 

i * 

0.5^ 


Sec.  (/-/) 


Q soil  — 20  kN/m? 


G,  * 

Void, 

1.0 

<$> 

<$> 

4 

<$> 

0 

1 L 

1.0 

'} 

i 


0 


-2.5— L— 3.0—^ 


\ 


F.C.=  1.5  kN\rri 


2 


1.5 


\ 


Triangular  slab  support  a\ 
planting  soil  of  0.5m  thickness 


L.L.  = 3.0  kN\m 
Fence  weight  — b h$c  — 0.12*  1.0*25  ( kN/rn ) 

FOV  ts=1 20 mm 

9si  = ts1.Qc  + F.C.  = 0.1  2 .25  +1.50=  4.5  kN\m 
P g — L.L.  — 3.0  kN\m 

For  ts=150  mm 


9SZ  - ts2 • 60  + F-c-  = 0. 15.25+  1.50  = 5.25  kN\m 


JP g — L.L.  =3.0  kN\rn 

n J- 

For  is  =300  mm  / h(10*10)Q8Ou 


/ 


SI  S3  — ^s3  * Qq  + F.C.  + Soil 

= 0.30  * 25  +1.50  +0.5*20  = 19,0  kN\m 
IP S = L.L.  =3.0  kN\rn 


wmmm 


Mir,  q- 
/.Om- 1' v 
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I 1 I — I 

9a=  O.W.+  gsf*Ls_  + I area  + g 

2 Span 


Pa = 

'O^a—  9a +Pa 


ps*Ls+  I area  * ^ 
2 Svan 


Bz 


] \ 


9a=  o.w.+ 

9si*Ls  + 

T area  . 

* 

9s2 

2 

Span 

II 

ps *Ls  + 

7 area  . 

* 

Ps 

2 

Span 

^a—  9a+ Pa 
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£/ 
9i  = 
Vi  = 


Wf=  g1+Vi 


W2=9Z+P2 
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IricU/ned  Slabs.  <JsUI  CjLL^JLJI 


• <JbU  CjIL^JLJI  £wo  jLlLc-^H  <j-2  )*!>.£>  <-vao  ^tuw»L>T  (jluiaSj  vlJljub 

• J$LJ)  J^iJ!  (jJx-  ^ 

. (JlSjVI  (jJx-  L,L,  ^-»J!  1jlc.L« 


^T.P.  Horizontal  Projection  JaluuJI 

JaJL$  (jJlbI  f \j-  ^Jlc  I jiub  <jf  IjX^kLy  (jjJJ)  (j^Lp^Vl  JJlC- 

. j$U  f ^r.  ^ l>^e  6^  <j^M 

P fctf\rA  jy.p. 

llt__jl{__jl{__jl{__jl{__jl{__jlr 
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<Jb  LcJ  I Cj  LL>  ^JLJ I fjL$  |J  L«l>>  ^ I j j3  jux-  _ y 

. ^aiL-oxJl  (j^aJ  j <±SLxjj&J I ^jf  t_ jl>o 


Example. 


Ca  = 1-±(—) 

a 2'G.0/ 

* 3 '6.0' 

VJsi  = ts  Qc  + F.C.+  L.L.  cos  Q = /^  kN\ 


2 

m 


XV  — 0.W.  + walls  + ^ kN\rn 


© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  (www.yasserelleathy.com)  rage  IS O.  cfl 


Max— Max  B.M.D. 
For  Inclined  Slabs 


Load  of  the  Slab. 


For  Horizontal  Sc  Inclined  Slabs 


For  Horizontal  Slabs 


For  Inclined  Slabs 
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Example. 


Data. 


6 


-3.0- 


-3.0- 


-2.0- 


ts=  0.12  m > F.C.=  1.50  kN\rn  > L.L.  = 2.0  kN\m 
O.W.  of  Beam  = 3.0  kN\rn  , o.W.  of  Girder  =5.0  kN\m 


Reg. 

1 - Draw  max.— max.  B.M.D.  For  the  Girder. 

2-  Draw  S.F.D.  Sc  N.F.D.  Case  of  total  load  only. 
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-3.0 

3. 0 

—'—2. 0 

-3.0 

(^6^) 

r 3. 0 

0 

9g=  ts*Qc  + F.C.  =0.12*25  + 1.50  = 4.50  kN\m 
Pshr  L.L.  =2.0  kN\m  HL.  Slab. 

Psi  = L .L.*Cosq  = 2.0  *Cos  33.69°  = 1*66  kN\m Inclined  Slab. 


P^i^J^66^JcN^r^ 
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Bi 


For  Trapezoid 

Ca  =1~  I © =1~i  (■JS") = °- 70 

□ ^ 

9a  = o.w.+  gsii  +cags L-± 

= 3.0  + (4.50)  (|)+  (0.70)  (4.50)  (rj^)  = 15.42  kN\rn 

□ ^ 

Pa-  P8h^  + CaPsi L-f 

= (2.0  ) (|)+  (0.70)  ( 1.66)  (: -p)  = 5.09  kN\rn 
Wa=  9a  + Pa=  15.42+5.09  = 20.51  kN\m" 

ga  = 15.42  kN\m 

4 i 

R i = 46.26  kN 

u 6.0 J 

U)a  =20.51  kN\rn 

5 * 
Rf  -61.53  kN 


R1  = 46.26  kN  — D.L. 
= 61.53  kN  — T.L. 


© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  (www.yasserelleathy.com)  rage  No.  85 


area-  3.24  m 


-3.0 


-3.0 -*—2.0—* 


0 


For  Triangle 
r 1 r 2 

ua  = -L  y ue  — — 

2 3 


Wi 


Load  For  Shear  = Load  For  Moment 

gi  - °-w-+  w * 9s  - 50+(f^)(4-50)=9-05  kN v 
Pi  - * A<  - ($fg>  (?-ee) - '•“» 

W1  = 9l  +Pf  = 9.05  + 1.49  =10.54  kN\rn 

W2 

Load  For  shear. 

n ** 

9a=0.W.+  Ca  gs  Lc  = 5.0  + L (4.50)  (2.0)  = 9.50  kN\m 
Pa  - ca  Psh  Lc  = | ( 2.0  ) (2.0)  = 2.0  kN\m 

wa=  9a  + Pa  = 9. 50  +2.0  =11.50  kN\m 

Load  For  Moment. 

n * 

9e=0.W.+  Ce  9sLc=  5.0  + 4 (4.50)  (2.0)  = 1 1 .0  kN\m 

O 

Pe  - Ce  P8h  Lc  = | ( Z.O  ) (2.0)  = 2.67  kN\m 

we  = 9e  + Pe  = 1 1 0 + 2.67=  13.67  kN\m' 


rn 
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/-  max.  +ve  B.M.D. 


T.L. 


i D.L. 


2-  max.  —ve  B.M.D. 


D.L. 


max— max  B.M.D.  For  the  Girder. 
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N.F.D.  & S.F.D.  For  the  Girder  (C) 


A 


47.68 


S.F.D. 
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Note. 


Jo 


<14  Jl  £.  <bL.  OyS. II 
Ci\yS  JOjt  jl&  hJo^LJI  ^J$si 

two  way  <LbUI  ojSai 

\ 

4.0 -r-A — 4.0- 


6. 


0 
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Note. 


<J0^|LJI  £w*  <JbL»  uuuJ  Oja, 5Jl 
-tali  iflfr 

one  way  <L^JI  j^Sai 


\ 

\ 


4. 0 *~|  - \ 4. 0 

\ 


6.0 
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Note. 


<i0^JLJI  Cu»uJ  ojritSJl 

cySU  Olio  Jkb  US'  <JL»^JUJI  ^SJ 
tu>o  ay  jjSsi 

—4. 0 -r — V-4. 0- 


6, 


0 
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Note. 


Sec.  (A-A) 


p — 2. 0 — -j* 3 . 0 -p 5. 0 -p — 2. 0 — p 


Cross  Section  Jl  <>  >* 

Girders  Jl  u*aJ  ^ JaSj  ^ ^J $■&>*>  <JbL«JI  <Jd^JLJI  q 

One  way  <Ja^>  jmc.“  4J$UI  «lU^JLJU  IjJ 
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p— 2. 0 - 1 - 3. 0 — p 3. 0 1 - 2. \ 


one  way  j Jal  <jJx  <J^ax«  S'/ 
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-2.0- 
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Reactions  of  Continuos  Beams 


indetermonate  structures  Jl  J*  ^ UkJ  Continuos Jl  o 1^*531  i?eactionsyL**J 

AJtJI  i^UI  fhioJ  (equal  loads)  j (equal  spans)  j^pJI  131  $ 


(7)  Continuos  Beam  with  2 spans . 

kN\rn 

A 1 1 1 A 


i i i 


* 

L- — L — -J- — Z — -J 

0.40WL  0.60WL 

S.F.D.  j> 


0.60  U)L  0.40  wL 

Reactions  t t t 

0.40U>L  \l.20U)I\  0.40WL 


Continuos  Beam  with  more  than  2 spans. 





kN\rn 
\ i i — r 


r 


£ 

- — L >'■  L >'■  L — 

0.45  wL  0.50WL  0.50WL  0.50WL 


S.F.D. 


0.60  wL  0.50  wL  0.50  wL 

Reactions  f ^ ^ ^ 

0.45 wL  1.1  OWL  \1.QwL  \ 1.0  wL 
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Example. 


-4.0 


-4.0- 


J 


w1  w1 

A I 


i. 


-4.0- 


-4.0- 


Rt  = 1.2  Wi  L 

1.2  Wf  (4.0) 


'S 


1 


0 


0 


Bz 


k 


R 


-8.0- 


W2=0.w.+  larea  * ws  = 0.W.+  (4*0:5:4^  *ws 


Span 


(8.0) 
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Sectional  Elvation  Jl  JsL^o 


■20.0— . 


• oJUX-f  gws hj  ( jjJb  ~.;L)«uJI  JjU  OjjjSlJI  uU»L*til  (iJlwi)  <jJai5  J-sxJ 

: j3VI  ^ 

( ojjuZ  o^£)  Girder  J Frame  & - \ 

* I oLsoV! 


80.0  :e 


-20.0—1 
¥ 


Spacing  jj&>  -Y 


Spacing  (S)  — (4.0— » 8.0m) 


-20.0—1 


i—  ¥- 


80.0  35- 


* — 

1 

9 

fc. — * 

a 

( Secondary  Beams)  «opl3  c>l yS  ^ - Y 

Girder  Jl  ^ 

Secondary 

Bearn*  CjlL^LJI  J^llU  dll  A ^ 


Girder  jl  ^ <U  /j  V £, 

Vj  UJ  Reactions  Jl  ^>oi 

Continuos  Beams  with  more  than  2 spans  Cj\_yS  ■OjilDt  j 

W kN\rrt  W ^eactton  Jl 

A 1 1 1 A 





i i i 


* 


[w.T| 


t 
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Sky  Light 


Spacing  JS  Girder  j\j£  ^ 


•ojillll  ol^oSJl  fb  _y 

Girder  Ji  ^ <}y 


Girder  JI  c,U»iUl  _y 

OjjUJI  u Ij^5J  I j 


Post  ^>xD  Ojjyl 9 fl JLi fej  ^ ” — ^ 

^ Cross  section ^ ^ 


Posts  JI  (^Lc-  <J>*as-»  4-j^lS  Cilj-oS’  £^3jJ  _ 0 


<j^JxJ  I <0^1111  t_>  I (jjx-  <J 


Posts  JI  ^ vliuLbiJI  £*j3  _ V 
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SS  Girder  Jl  ^ Frame J!  qjo  JjLLII  L« 

(jJ-c-  oj-«^  jx  ojLlc.  Girder  Jl  j Frame  Jl 

Cjl^aSJl  j*  ujji  oJulc-^JU  stiffness  J I jl  <5^0  ojulc-VI  Frame  Jl  jt  JjiJi  j£J 
Rigid  joint  AytxJJ  cy£}\  j^  ^jxJI  Jib  J*£o  |ml1u  jl>jl»JI  <l^oi3  j 
iiil^aSJl  j*  jjjS”  Jit  ojLa£-iJU  stiffness  Jl  jt  Ljuui  <ipo  <jjLo£.ts  Girder  Jl  lot 
Hinged  joint  j^fJJ  o^oSJl  j-o  ^jxJI  Jij  ^Jx  J^xj  V (*j&%  jl>jl*JI  aJj^lsg  j 


jl  ^ ~A  support  j oJUlc-VI  J-<L®j  Girder  Jl  <>$ 

<JLoJI  statical  system  Jl  LsUaxI  Frame  Jl  Ut 


777*77  777*77 

statical  system 


777*77  777*77 

statical  system 


777*77  7777777 

statical  system 


<Ji jx>JU 

Girder  Jl  oj-iL*  ojuxVI  oj^x^JI  4jpHJI  Ctl^SUl  Reaction  JU*I  jSI** 
oJwxVI  <Jx  N.F.D.  Jl  Frame  Jl  jLsxVI  UJl>  um  j5J  j 
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( Total  Load ) cross— section  J I <JL*o  c* I^La* 


Plan  Jl 

{Load  Distribution ) Loads  Jl  - Y 

Bi  > B2  > B3  Cj  I^oSJ  I ^MLwU  — V* 

VUS  - £ 

-Reactions  J I ^jl^o  j 4-^111)  £->\ jAJJ  Load  For  Shear 


_*  * ujjJI  : Girder  J I <jJx-  J L«lsw  :f  I ^s-aj  — *\ 

• <JS*  Girder  Jl  o.u>.  - I 

Girder J I <jJ-c-  concentrated  loads  4j^ilU!  Cj\j^SJ\  Reactions  - v 

* Girder  Jl  <jJI  a^^JLJI  ojJjLu*  (JJ&&  ; <lL?^JLJI  £^iai  — ^ 

• plan  Jl  (>0  JLa^VI  o±6>  jJtJau  j 

Girder JJ  B.M.D.  Sc  S.F.D . - V 
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Example. 


0.5 


-4.0- 


0.5 


Post 

(25*25) 


0.5 


-2.8- 


-4.0 


4. 0 0— L/ . 5J 


ts  = 120  mm 

F.C.=  1.50  kN\rn  , L.L.  = 2.0  kN\m 

O.W.  of  beams  = 3.0  kN\rH  , o.W.  of  Girder  = 6.0  kN\rti 
Spacing  =6.0  m 


Eeq^  Draw  S.F.D.  Sc  B.M.D.  For  the  girder  (G)- 
Case  of  Total  Load  is  only  required. 


WS  = ts*ftc  + F.C.  + L.L. 

= 0.12*25  + 1.50  + 2.0  = 6.50  kN\m 2 


Post 

Weight  of  the  Post  — Volume  * Density 


= (0.25  *0.25*1.50)  (25)  = 2.34  kN 

| Weight  of  the  Post  = 2.34  kN | 

Note  : Weight  of  Post  can  be  neglected. 
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p — 2.8 — — p 


B 


i 


-4.0- 


-4.0- 


~2. 0-\-1.5~\  — ^ 


0.5 

r 


-4.0- 


0.5 

n r 


o 


Plan(2—2) 


Plan(l-1 ') 


fo 


Load  For  Shear  = Load  For  moment 


yyyvyyyyy 


0. 5 j 


Wa  = Wq  = 0.W.+  u)s  Lc  + ws 


-6.0- 


= 3.0+  (6.50)(0.5)  + (6.50)(|)  =19.25  kN\rri 
R1  = Wa*  Spacing  = 19.25*  6.0  = 115.5  kN 


I Reactions  vL*»J  Girders  Jl  JsL**  ^^Jul 


^Jl  vjmJ3  tdi  / 

r2 


i 
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b2 


Load  For  Shear  - Load  For  moment 


Wa=  We  = O.W.+  ws  ** 


f4 

t 


t H t U U t 


-6.0- 


= 3.0  + (6.50)  (^)  =12.10  kN\rn 

R2  = 12.10*  6.0  = 72.60  kN 


Ba_ 

For  Trapezoid 

Ca=i_L(Lg\  =1_1(4\=A 

2'L>  2' 6'  3 


Wa  = 0.W.+  Caws  = 3.0  + 4 (6.50)  (4  ) = 1 1.66  kN\ni 
Rs  =11.66*  6.0  = 70.0  kN 


B5 


5 t Qc  = (0.25)  (0.5)  (25)  = 3.12  kN\rri 

Cantilever  slab  Jl  <jlc-  <J y&+a  * lj*d! 

Bg  Cantilever  slab  Jl  j 


& 


-6.0- 


Wa  = 0.W.  (**&')+ O.W.Wj*}')+  wsLc+  ws 
= 3.0+  3.12+  (6.50)(1.5)+  ( 6.50)  (f ) =22.37  kN\m ' 


R5  =22.37  * 6.0=  1 34.22 kN  Rs=1 34.22  kN 
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Girder  (G) 


Z area 
span 


$ 

2 (i  (■#)(*)) 


O.W.  ^ 0.  w. 

A 


W 


2.0 


wa  = we  = 0.W.+ 


X area 
span 


* u>s 


= 6.0  + 2.0  (6.50)  = 19.0  kN\rn 


134.22  kN 


115.5  + 72.6  + 2.34 
=190.44  kN 


115.5  + 70.0  + 2.34 
=1 87.84  kN 


S.F. 


B.M.D. 
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4_«L&  £ >L!a>-  ^JL« 


ihltl 


N Mlfllllllllllllh. 


w 


£ 


I 


-LSi  ^ Lu I Girders J I jjl^  lil  - ^ 


2 Girders  only 
Simple  Beam  cyS  *0^1111  o y&\  qj&s 


W*S 


^ pill  I C*\y&}\  Reaction 


R=  ™*s 

2 


Jlflflk 

JtlW 

M 

jft 

j| 

TTK 

ll 

ifjjr 

H jjjr 

11 

mu 

ur 

Girders  Jl  jjlt  lil  -V 
Jo**)  j ; ) Girder-*  I <-->  jJlLz*  j 
OycS  <J^pLU!  o ySJl  (jjS ii-S 

Continuo s 2 spans. 


■upUJI  *1^1 


Reaction 


w 

A 1 1 1 

S’— 

R=1 .2  w*S 
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(max— max  ) cross— section  J!  <uLw 


Plan  J i 

(Load  Distribution ) Loads  Jl  Joj-ta*-  -Y 

Bi>B2>B3  Ci\jj£l\ 

9s  9 v_u*i>o  - t 

Cj Ij-oSH  Load  For  Shear 


i?])  = 9 * ) Rt=  w * 


Reactions  Jl  jjl>j  j 


- : i^JIjJI  (-ujjlJb  Girder  J!  JU^VI 

• <]S  Girder  Jl  o.u>.  fc*  - » 
Girder  Jl  (jJLc  concentrated  loads  £>lj-«5Jl  Reactions  - v 

* Girder  Jl  <jJI  aJ^^JLJI  oj^Lm  ^JjcUu  (a£jJI  <Js?^JLJI  (JL«l>  ~ ^ 

• planJI  ^ JU^VI  oJu*  jjJsu  j 


(rirdei’il  B.M.D.  Sc  S.F.D . - V 
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Example. 


t8  = 0.12  m F.C.=  1.50  kN\m2  L.L.  = 2.0  kN\m2 

O.W.  of  Girder  =5.0  kN\m  O.W.  of  Beam  =3.0  kN\rn 

O.W.  Walls  =3.0  kN\rrt  Spacing  =5.0  m 
Reg. 

1 - Draw  max. -max.  S.F.D.  Sc  B.M.D.  For  Bz 

2 - Draw  S.F.D.  Sc  max.— max.  B.M.D.  For  the  Girder. 

( using  woking  Loads  ) 

3-  Draw  max.— max.  B.M.D.  For  the  Girder. 

( using  Ultimate  Limits  Loads) 
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9s, Ps 


D.L.  = 9S=  ts*5c  + F.C.  = 0.12*25  + 1.50 = 4.50  kN\m‘ 
L.L.  = PS  = L.L.  =2.0  kN\m ? 

T.L.  =U)S  = gs  + Ps  = 6.50  kN\mz 


9S=  4.50  kN\mz 


9 


ps=  2.0  kN\rn 


0.12 


B 


i 


0.  W.  ( Parapet ) )=r  (0. 12)  (O.fifl)  ( 1 .0)  ( 25)  =2.64  kN\rn 

For  Trapezoid 

Ca.,-l&).ul(JL)  -0.70 


Load  For  Shear. 


■=> 

ga=O.W.(‘^')+O.WA‘^')  + gsLc  +ca  gs^o 

& 

= 3.0  + 2.64  + (4.50)(1.0)  + ( 0.70)(4.50 ) (| ) = 14.865  kN\m" 
, 1 ^ 

Pa - PsLc+CaPsLs 

= ( 2.0  ){l.O)+  (0.70)(  2.0)  (|)  =4.10kN\rn 


wa=  ga  + Pa=  14.865  + 4.10  = 18.965  kN\rn 

Rl  = 0a  * Spacing  = 14.865*5.0  = 74.325  kN £.£. 

= wa*  Spacing  = 18.965*5.0  = 94.825  kN T.L. 

Rl=  74.325  kN D.L. 

= 94.825  kN T.L. 
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Trap.® 


Bl 

For  Trapezoid  ® 

c* i)  ~0-60 

Ce  W-i(£)*-/-|(.£)*  = 0.786 
For  Trapezoid  ® 

c“ -'-!(#) -'-KD  =0-70 

Ce=/_|(^/=/.i(3/  = 0.00 

Load  For  Shear. 

Trap .0  Trap.(g) 

9a  = °.W.  + Ca  gs  + Ca  gs 

= 3.0  + (0.60)(4.50)(^)  + ( 0.7O)(4.50)( J)  = 13.125  kN\rn 

Trap.Q)  Trap.(g) 

Pa  - Ca  Ps  L*  + Ca  Ps  L* 

= (0.60)(  2.0  ) (|)  + (0.70)(  2.0  ) (| ) = 4.50  JWV\m 

Wa  = ga  + Pa=  13.125  + 4.50  = 17.625  kN\m 
Load  For  Moment. 

Trap. (7)  Trap.(§) 

9e  =o.w.  + ce£8L_s+  ce  l l. 

= 3.0+  ( 0.786)(4.50)  ) + (0.88)(4.50)  (|  ) = /G.0/4  fciV\ms 

Trap.CT)  Trap.(§) 

Pe=  cePsL*+  ce  ps  h 

S 2 S 2 

= (0.786)(  2.0)(j)  + (0.88)(  2.0)  (|)  =5.784  kN\rn 
3JJe  = 9e  + Pe  ~ 13.014  + 5.784  = 21.80  kN\rn 

R 2 = 9a*Spacing=  13.125*  5.0  = 65.625  kN /).£. 

= 10o*  Spacing  = 17.625*5.0  = 88. 125  kN T.L. 

R2  = 65. 625  kN D.L. 

= 88. 125  fciV r.£. 
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max— max  S.F.D.  For  B2 


Load  For  Shear 


w a = 17.625  kN\m 


0.45  w L = 39.6 


0.5  w L = 44.06 


0.5  w L = 44.06 


S.F.D. 


max— max  B.M.D.  For  B2 


Load  For  Moment. 


We  =21.8  kN\m 


6.0 5.0 
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7\ 


b4 


o.v.  =hw*Qw 


= (l. 3)  (3.0)  = 3.90  kN\rn 

O.V.  = b t Qc 

= ( 0 . 12)  (0.45)  (25)  = 1.35  kN\rn 


I I I I I I I I I 


* I I I I I I I I 


j^mJI 
*<L»I  j*JI 


-5.0- 


Load  For  Shear . 


9a  = 0.W.  (‘*&')+O.V.  C^^)+O.V.  ( J*~J')  + gsLc  + 9s 

= 3.0+  1.35  + 3.90  + (4.50)(0.75)  + (4.50)  0|  ) = 16.125  kN\rn 

Pa=  P^Lo+ 

= (2.0  )(0.75)+ (2.0  )(£)  =3.50  kN\rri 


wa=  9a  + Pa  = 16.125  + 3.50  = 19.625  kN\rn 

^4  = ga*  Spacing  = 16. 125*5.0  = 80.625  kN D.L. 

= wa * Spacing  = 19.625*5.0  = 98.125  kN T.L. 

R4  = 80. 625  kN D.L. 

= 98. 125  kN T.L. 
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Loads  on  the  girder. 


Loads  on  the  mid.  Span,  (wi) 

$ Q 

I area  = 2 (i<3)  (*.5))  + 2 (£<*)(*))  = 1 yRf. 

span  ~ _ 

7.0 

9i  = 9 a-  9e=  O.W.+  *9S  = 5.0  + 1.785  {.4.50)  = 13.03  kN\m 


Pl=Pa=  Pe  = * Ps  = 1-785  (20)=  3.57  kN\m 

w1=wa=we=  9l+ Pi  = 13.03  + 3.57  = 16.80  kN\m' 


9i  = 13.03  kN\m D.L. 

U>1=  16.60  kN\nt T.L. 


Loads  on  the  right  Cantilever.  \Wz ) 

|Z_\  J Ca  - Ce  = L Load.  For  Shear = Load  For  Moment 


L „J 


9Z=o.w.+  2 \_Cags^2]  = 5.0  +2  \{±){4.50)  (J-)]  =11.75kN\m' 

P2=  2 [CaP8h ]=2[(|)(2.0  )(-§-)]  =3.0  kNW 

U)2  _ g2+  p2  = 11.75  + 3.0  = 14.75  kN\rrt 


92=  11.75  kN\rri D.L . 

^2=1 4.75  kN\rri T.L. 
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max-max  B.M.D.  For  the  Girder . ( using  woking  Loads) 


).L. 

T.L. 

i 

D.i 

[ T.L. 

D.L.  L 

H T 

80.625  kN 


\6.0kN\m 


88.125  kN 

| 18.00  kN\rii 


74.825  kN 


i 


11.76  kN\m  i 


184.14  kN 

l-2.0~'—3.0—'- 4.0- 


220.88  kN 

J— 3.0— 1 

275.85 


2 - max.  —ve  B.M.D . 


T.L. 


T.L. 


D.L. 

| D.L. 


T.L. 


T.L. 


98. 125  kN 
5.0  kN\rrj 


§ 


85.625  kN 


94.825  kN 


[ 13.03  kN\m"  14.75kN\ni  , 


7T 


/ 70.57  fciV 


255.40  fcjV 


'-2. 0~u — 3. 0— 4. 0 -'—3. 0— 1 

275.85 


max— max  B.M.D.  For  the  Girder. 


275.85 
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S.F.D.  For  the  Girder, 


Take  Total  Load  on  all  the  spans. 


T.L. 


T.L. 


T.L. 

1 T.L. 


T.L. 


T.L. 


88. 125  kN 


98.125  kN 

5.0  kN\rn 


t 


94.25  kN 

, 16.6  kN\rn  , mrV  N 

x 14.75  kN\rri}, 


195.925  kN 


l~2.0—L 3.0- 


-4.0- 


255.6  kN 


-3.0- 


139.075 
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max-max  B.M.D.  For  the  Girder 


( using  Ultimate 

Limits  Loads  ) 

1-  max.  +Ve  B.M.D. 

0.9D.L.  1-5T.L. 

I \ 1.5T.L. 

0.9  D.L. 
1 

A & 

1.5*88.12 

" 

0.9*74.32 

0.9*80.625 

= 132. 18  kN 

= 66.89  kN 

248.23 
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2 - max.  — Fie  B.M.D. 


1.5T.L. 


1.5T.L. 


0.9  D.L. 


1.5T.L. 

1.5T.L. 
0.9  D.L.  ' r 

1= 

0.9*65.62 

1.5*98.12  =59.05  kN 

= 147.1 8 kN 


1.5  *5.0 
V 7.50 


205.96  kN 


0.9*13.03 

11.72 


1.5*94.82 
= 1 42.23  kN 


1.5*14.75 

22.12  V 


305.90  kN 


'—2. 0— L 3. 0 -J- 4. 0 3. 0 J 


526.23 


max-max  B.M.D.  For  the  Girder. 


( using  Ultimate  Limits  Loads) 


526.23 
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Example. 


— f/.Oj- 4.0 -p/.Op— 


L 3. 0 4. 0 4. 0 4. 0 3. 0 J— 1 

f • 1/  f • 1/ 


a-  Draw  structural  plan  showing  the  pattern  of  load  distribution. 

b- Calculate  the  equivalent  working  loads  For  shear  and  moment  For  an 
interior  girder  (G)  • 

C - Draw  the  maximum-maximum  bending  moment  on  the  girder  (G) . 

( using  working  loads ) . 


Draw  the  maximum— maximum  bending  moment  on  the  girder  (G)  . 
( using  ultimat  limits  loads)  . 


6 - Draw  the  shearing  Force  diagram  For  the  girder  G For  the  case 
of  the  total  load  only.  ( using  working  loads)  . 


Data  : 


ts  = 0.12  m 

F.C.=  1.0  kN\rr£  , L.L.  = 1 .0  kN\rr? 

O. XL),  (beams)  =3.0  kN\rn  > O • XL) • {girder)  = 6.0  kN\rn 
b (beams)  = 250  mm  9 b ( girder)  = 300  mm 
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1-  Structural  plans. 


—~j1 . Oy“ 4. 0 *7/ . Or"— 


• - 

r • 

5, 

0 

Bi 

B, 

Plan  ® 

. .j 

L . 

1.0 


-3.0 — t- 4.^ 


~r 


-4.0- 


-4.0- 


-3.1 


/.0 


Plan 
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9s, Ps 


D.L.  — SI  g — *QC  + F-C-  — 0.12*  25  + 1 .0  = 4.0  kN\m2 

L.L.  = PS  = L.L.  — 1.0  kN\m2 


T L . =LU s j=r  9S+  Pg  — 5.0  kN\m2 

4.0  fc7V\m*|  > |Pg=  /.0  fcjy\mal 


B 


1 Load  For  Shear. 


lo 


b 


9a  = o.w.  + gsLc  + gs±JL 


& 


L 


-5.0 


= 3.0+ (4.0  )(l.O)  + ( 4.0  ) (j)  = 15.0  kN\rrt 

Pa  ~ Ps  Lc  + ps  h.  = ( /.0  )(1.0)  + ( 1.0  ) (|  ) = 3.0  kN\rrt 

2 4 

U’a=  9a+Pa=  15-°  + 3.0  = /s.O  fcJV\m' 

= 9a  * Spacing  = 15.0  * 5.0  = 75.0  fciV /?.£. 

= u>a  * Spacing  = 18.0  * 5.0  = 90.0  kN T.L. 


Rl  = 75.0  kN D.L. 

= 90.0  fcW T.L. 


Post 


0 


Weight  of  the  Post  = Volume  * Density 

= (0.25  *0.25  *2.0  ) (25)  = 3.10  kN 


2.0 


Weight  of  the  Post  = 3.10  kN 
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% 

For  Trapezoid 


Load  For  Shear. 


9a  = 0.W.+  C*ga±*  +9sLc  = 3.0  + (0.70)(4.0)(l)  + (4.0)(l.0)=11.2kN\rri 
Pa=  ca  P„  ^ +P.LC  = (0.70)(  /.0)(f)  + ( 1.0  )(l.0)  = 2.05  kN\rrt 


wa  = 9a+Pa=  1UZ  + 2 05  = 13.25  kN\rri- 

R 2 = 9a  * Spacing  = / 1.2  *5.0=56.0  kN D.L. 

= Wa » Spacing  = 13.25  *5.0  = 66.25  kN T.L. 


R.2  = 56.0  kN D.L. 

__  66.25  kN T.L. 

B4 

For  Trapezoid 

Ca =1~ I (t)  - °-60 

Load  For  Shear. 


9a  = 0.W.  + Ca  gs  h*  =3.0+  (0.60)(4.0)(^)  =7.8  kN\rrt 
Pa=  Ca  Ps  ^ - (0.60)(  1.0  )(j)  = 1.2  kN\rrt 
Wa=  9a  + lPa=  7-&0  + 1.20  = 9.0  kN\rri' 

^4=  ga*  Spacing  = 7.8  * 5.0  = 39.0  kN D.L. 

= Wa*  Spacing  = 9.0  * 5.0  = 45.0  kN T.L. 


R4  = 39.0 

kN D.L. 

= 45.0 

kN T.L. 
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Load  on  Girder. 


R , 


l—3.0—L 


-4.0- 


-4.0- 


-4.0- 


Wi 

- — Load  For  shear  = Load  For  Moment 

0 0 

X area  _ 4 (^)(4.0)  (2.0)  _ 4 

span  12.0  S’ 

9l=0.W.+  *98=  6.0  + (4)  ( 4.0  ) = 1 1 .33  kN\rn 

Pi- 


span 

Tjssr . *>8  = (f ) ( /.o ) = f.aa  M\m' 


[.O—l 


VJl  = 9i+  Vi  = 11.33  + 1.33  = 12.66  kN\rri 

9l  — 1 1 .33  kN\rri D.L. 

1 U>1=  12.66  kN\rri: T.L. 

W2  n si  1 

For  triangle  Ga=Ce=  — 

^ , 

9a=9e  =O.W.  + 2 ca9s  -j-  = 6.0  +2  (L)  ( 4.0  ) (^jf)  = 1Z.0  kN\rn 

Pa=Pe  = 2 c*Ps  ^ = 2 (L)  ( 1.0)  (^§r)  = 150 
Wa=  We  = ga+  Va=  12.0  + 1.50  = 13.5  kN\ni 


92  = 12. 0 kN\rri D.L. 

| W2  - 13.5  kN\rri; r.L. 


© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  (www.yasserelleathy.com)  rage  IS O.  121 


max-max  B.M.D . on  Girder  (G)  (using  working  loads) 


1 - max . + ve  B.M.D. 


2 -max.  — ve  B.M.D. 


90  + 3.1  + 45.0 


90  + 3.1  + 45.0 


56.0  kN  =138. 1 kN  =138. 1 kN  56.0  kN 


T.L. 


D.L. 


T.L. 


max— max  B.M.D.  For  the  Girder. 


259.5  259.5 
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max-max  B.M.D . on  Girder  \G)  ( using  ultimate  limits  loads) 


1 - max.  +ve  B.M.D . 


no  /.5»  |90+3.  /+45.0I  /.5«|90+3./+45.0|  . 0 „ „ 

n on  t 1.5T.L.  n on  r 0.9  * 56.0  0.9  * 56.0 

0. 9D.L. 0.9J.Z.  =207.  75  =207.  #5  50.4  (WV 


2 -max.  —ve  B.M.D. 


1.5T.L.  0.9  D.L.  1-5T-L’ 


1,?*6yi25  0,9*\75  + 3.1+39.0\  0.9  *{75  +3.1+ 39. 0\  1t?*63lZ5 

99.37kN  L— ~ ~ — 1 1 — 1 99.37kN 

* 105.4  kN  = 105.4  kN 

135  0.9*11.33 

10.2 


.5  * 13.5 
I 20.25 


* 


1.5  * 
20 


vVlV  I »' 

13.5 

.25  I 


f 


>—5.0 

326.72  kN 


3.0— 1 


320.72  fciV 


max-max  B.M.D.  For  the  Girder. 


389.23  389.23 
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S.F.D.  For  the  Girder  (C)  ( using  working  loads) 


T.L.  T.L.  t.L. 

=%1 2^ 


66.25  kN 


13.5  kN\m 


\90  + 3.t  + 45lo\  \90  + 3.1  + 45lft 

=138. 1 kN  =138. 1 kN 


12.66  kN\m, 


f 


^ — 3.0- 


-4.0- 


-4.0- 


320.8  kN 


-4.0- 


66.25  kN 


13.5  kN\m\  t 


? 


r.o— I 


320.8 kN 


214.0 


6625  106.7 


163.4 
25.3 


25.3 
163.4 


106.7  RR2S 


214.0 
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Notes. 


Double  Cantilever  Frame. 

Frame  J!  £>l yS 

c> \y£S\  oUol  ^ one  toay  c»U0^UII 

i?/  i?2  Ri 


6.0 


r~2. 5 0 - 1 •*  2. 5 0— n 

. _r_ 


Bi 


Y////////A 


Bz 


Y////////A 

'/////////A 


1_.JJ_.1_.LL 


Bi 
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Frame Jl  <>1*  Jaii  ybjaS’  Ja-jj 

Two  way  c>Uo^LJI 


6.0 


6 


Frame  Jl  o yS 

3 sided  slab 


T.L. 


n 

r~2. 5 0 - 1 - 2. 5 0— n 


r.i. 
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Frame  Jl  ^ c*\y£ 

Frame  Jl  oUol  one  way  c*lU}JUI 


vzmymmmyfymmmmzfymmmma 


D.L. 


T.L. 


r~2. 5 0 - 1 - 2. 5 0— n 


6,0 


t t t t t t t 


Y/////////S. 

Y/////////Z. 


A A A A A A A 


t t t t t t t 


'/////////A 

'/////////A 


▲ ▲ ▲ ▲ ▲ ▲ ▲ 


T.L. 


1 

1 

777 

777 

max— max  B.M.D. 
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Examples  on  Load  Distribution. 


Example. 

For  the  given  Figure  of  structural  plans,  It  is  rquired  to: 

1- Draw  a structural  plan  showing  the  shape  of  load  distribution. 

2-  Calculate  the  equivalent  loads  For  shear  and  bending  For  all  Beams. 

3-  For  girder  marked  (G)  , draw  the  S.F.D.  and  absolute  ( max-max ) B.M.D . 

0<K^«  beams  — 3*0  kN\m  O# \L).  girder  — 0.0  kN\m  — 0.1 2 'tn 
F.C.  — 1.5  kN\m2  L.L.  - 3.0  kN\m2 


1.20 


5.0 


-3.0 — J 1.50 


© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  (www.yasserelleathy.com)  rage  No. 


1-Draw  a structural  plan  showing  the  shape  of  load  distribution. 


S/s  — /'s*Qq  + F.C.  =0.12*  25  + 1 .5  = 4*50  kN\m 
Ps  = L.L.  = 3.0  kN\m‘  |grs=  4%50  kN\rn  I , 


\K^ 


3*  0 kN\m 


2 


2 - Calculate  the  equivalent  working  loads  For  shear  and  moment 


For  beams  Bi  ,B2  >Bs  Sc  B4  • 

Sl  For  Triangle  Ca  _ 1 , Ce  = £ 
Load  For  Shear * 


z\ 

9 a = 0.W.+  Ca  gs^±  =3.0+  -J-  (4.50)  (^)  = 6.37  kN\m 
Pa  = CaVs^Y  = -J  (3.0)  (^)  = 2.25  kN\m 
~ 9 d ~h  IPcl  — 6.37 -h  2.25  — 8*62  kN\m 


Wa  = 8.62  kN\m  < 

Rf  = 9.55  kN — D.L. 

f 

= 12.93  kN — T.L. 

\Rl  = 12*93  kN  L 

1 3.0 1 L 

p= 


I 


55  kN 
3.0 -J 
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Load  For  Moment. 

z\ 

9e  = 0.  W.  + Ce  gs^  =3.0+  jj  (4.50)  (&£)  = 7.50  kN\m 
Pe  = Ce  Ps^j-  = -j  (3.0  )($£)  = 3.0  kN\m 

we  = 9a  +Pa=  7.50+  3.0  = 10.50  kN\m 


ba 

For  Trapezoid 

Ca  =i-l(h)  =1^  1(5,0)=  0.64 
ZyL'  2 '7.0' 

Ce  =u  l(k)*  = /- 1(^0 f=  0.83 

3VZ'  3K7.0 > 

— 

Z area  (*£■)(  1 -5 ) ^ 

A = f =r  0.53 

span  7. 0 


Load  For  Shear. 


9 a - 


^7 — 

O.W.+  Ca9s^+  Tarea  . g 
2 span 

3.0  + (0.64) (4.50)  (^ )+  (0.53)  (4.50)  = 12.58  kN\m" 


s 


Pa - 


r.  n Ls  J.  I “rea.  . ^ 
-2  span  ■ 


s 


(0.64)(3.0)  (0.53)  (3.0)  = 6.39  fcJV\m' 

9a  + Pa=  1258  + 5.39  = 18.97 


/2.93 
18.97  X 


R2  =48. 12  kN—  D.L. 

I 1 JT 

4 A 4 

= 71.93  kN—  T.L. 

4.0 * — 3.0 — ' 

R2  = 71.93  kN  Ro 

9.55  fc/V 
9 a * 1 2.58 

A 

-4.0  ■ 1 ■ 3. 0— 1 
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Load  For  Moment. 


9e  = 


^7 — 

nn.,,r  n Lo  . X area  „ 
o.w.+  Le  gs  -JL  + ±1 * g 

2 span  s 

3.0  + (0.83)  (4.50)  (^ )+  (0.53)  (4.50)  = 14.72  kN\m' 


Pe  = 


CePs^S.  + 


X area 
span 


*P< 


(0.83)(3.0)(^)+  (0.53)  (3.0)  = 7.81  kN\m- 


W. 


= 9e  + Pe  = 14.72+  7.81  =22.53  kN\m' 


yjj_ 

Z are  a _ (r^)(1-5) 
span  ~ 7.0 

For  Trapezoid  E 

Ca=f.l(2L o\  =1_1(310\=  0.78 
2 v L f 2 '7.0' 

Ce  =1_±(lLe)2=f_l  (3Jlf.0.94 

3'L  ' 3K7.0 ' 

Load  For  Shear. 


V02 


wi 


£ 


-7.0- 


0 ! 


!Z 


z^. 


U>2 


\ 7 

n . i m n t i X area  „ 

9la  - o.w.+  Ca  9S  Lc  + span  * 9S 

= 3.0  + (0.78)(4.50)  ( 1.5  )+  (0.53)  (4.50)  = 10.65  kN\rrir 

T)  . n on  T , X area  ^ 

"la  = Ca  Ps  Lo  + * P 

span 

= (0.78)  (2.0)  (1.5)  + (0.53  ) (2.0)  = 3.4  kN\m" 

w1a=  9 la  + Pla  = 10.65  + 3.4  = 14.05  kN\m 


s 
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Load  For  Moment. 


\ 7 


9 1e  - o.w.+  Ce  9S  Lc  + * &s 

= 3.0  + (0.94)  (4.50)  (1.5)  + (0.53)  (4.50)  = 1 1 .73  kN\rriT 

Pie  -CePs^+  Zarea 

2 span  1 s 

= (0.94)(2.0)  (^)  + (0.53  ) (2.0)  = 3.88  kN\m ' 

W1e  = She  + Pie  = 11-73+  3.88 = 15.61  kN\m" 


U>2 


Z I 


Ce  = l 


— For  Triangle  z ^ 

For  Triangle 
Load  For  Shear. 

A 

92a  ~~  o.w.+  Ca  9s  Lc  4-  Ca  9s  ~2~ 

= 3.0  + (L  ) (4,50)  (1.5)  + (L  ) (4.50)  (1-^~)  = 8.06  kNW 

P2a  = Ca  Ps  Lc  + Ca  Ps  ^ 

= (j)(2.0)(l.5)  + (|)  (2.0)  C-^-)  = 2.25  kN\m' 

w2a=  92a+P2a  = 806  + 3.25=  10.31  kN\m" 
Load  For  Moment. 

A ^ , 

9 2 e ~ o.w.+  Ce  9s  Lc  4-  Ce  9s  ~2~ 

= 3.0  + ( | )(4.50)  (1.5)  + ( L ) (4. 50)  (1-^~)  = 9.18  kN\rnT 

P2e  - Ce  Ps  Lc  + Ce  Ps 

= (§)(2.0)(f.s)  + (|)  (2.0)  (1~y)  = 3.75  kN\m' 
W2  e = 92  a +P2  a=  9.18  + 2.75=  1 1.93  kN\rn 
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b4 


vui 

For  Trapezoid 

Ca=  0.64 
Ce  = 0.83 


Parapet  weight  = b *h*  Q c — ir 

=■  0.12  * 1.0  * 25  = 3.0  kN/ra  1^0  \ 

Load  For  Shear . ® 

9 la  - o.w.+  Ca  9s  + 9s  Lc  + Parapet 

= 3.0  + (0.64)(4.50)(^)+ (4.5)  (l.2)  + 3.0  = 18.60kN\wT 

P la  ~ Ca  Ps  + Ps  Lc 

= (0.64)  (3.0)  (^)+  (3.0)  (1.2)  = 8.4  kN\rn' 

W1a=  9la  + Vla=  18-60  + 8.4  = 27.0  kN\rn 
Load  For  Moment. 

9 1e  ~ o.w.+  Ce  9s  + 9s  Lc  + Parapet 

= 3.0  + (0.83)  (4.50)  (££)+ (4.5)  (1.2)  + 3.0  = 20.73  kN\rri' 
Pie  = Ce  Ps  Ps  Lc 

= (0.83)  (3.0)  (&r)+  (3.0  ) (1.2)  = 9.82  kN\m" 

W1e  = 9 1e  + Pie  = 20.73+  9.82  = 30.55  kN\rn 
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VU2 


For  Triangle 


Load  For  Shear . 

A 

9 2d  = Ca  9s  Lc  = 3-0  + ( £ )(4.50)  (/.5)  = 6.37  kN\m~ 


P2a  = Ca  Ps  LC  = (|  )(2.0)  ( 1.5  ) = 1.5  kN\m" 
W2a=  92  a+P2a  = 6-37  + 1 .5  = 7.87  kN\rn 


Loads  on  the  girder 


IV 1 


For  Trapezoid 


Ce  -1  1_(ZLq\2=1  US.!))2- 

' 3'L  ' ' 3 '8.0' 


0.81 

0.95 


/ \ /v 

I area  (|)(s)  fe«)  + (|X«)  (/•«) 
span  o n 


/.0G2 
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Load  For  Shear. 

\ 7 

9 la  - o.w.+  Ca  9S  Lc  + Z area 


* 9, 


span  *" s 

= 3.0  + (0.81)  (4.50)  (1.5  )+  (1.062)  (4.50)  = 13.24  kN\rri' 

Via  = Ca,  Vs  Lo  + *area 


span 


= (0.81)(2.0)  (1.5)  + (1.062)  (2.0)  = 4.55  kN\rri 
LU1ob  — 9la  + TPla=  13.24+  4.55=  17.79  lcN\ 


m 


Load  For  Moment. 

X 7 /\/\ 

9le  - O.VJ.+  Ce  9s  La  + . 9s 

= 3.0  + (0.95)  (4.50)  (1.5  ) 4-  (1.062)  (4.50)  = 14.19  kN\rn' 

Vie  -CsVsL  0 + I^.Ps 

= (0.95)  (2.0)  (1.5)  + (1.062)  (2.0)  = 4.97  kN\rrt' 

^le  = 9 1e  +JPle  = 14.19+  4.97=  19.16  kN\m" 


W2 

— For  Triangle 

A 

Ca  = 

1 

2 

C*  2 

9 Cc  * % 

For  Triangle 

Crs 

1 

r i 

=■ 

2 

c 2 

Load  For  S He  ary 

92a  = o.xu.+  Ca,  9s  Lc 

4 Ca,  9 s 

Lc 

2 

= 3.0  + ( £ ) (4.50)  (1.5)  + ( j?  ) (4.50)  (^-)  * 8.06  kN\rnr 

VZa  = Ca  Ps  Lo  + Ca  Ps^f 

= (^)( 2.0 ) (t.5  ) + (|)  (.2.0)  i1-^-)  - 2.25  kN\m' 

^2  a = 92a+1P2a=  8 06  + 2.25=  10.31  kN\rrC 
Load  For  Moment. 

A +7  , 

2 e — o.w.+  Ce  9s  Lo  4-  Ce  9s  g 

= 3.0  + ( £ ) (4.50)  (1.5)  4 ( L ) (4.50)  ( l^-)  = 9.  18  kN\rn' 

l>2e  ~ Ce  Ps  Lo  4-  Ce  Ps 

= (§  )(2.0)  (1.5  ) + (£)  (2.0)  (f-^~)  = 2.75  kN\m" 
LU2  e = 92a+l*2a=  9. 1 8 + 2.75  = 1 1 .93  kN\m" 
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Draw  the  S.F.D. 


T.L. 


k 


T.L. 


5 


] 


VO  ia 


R>2  T 

1 


VJ2a 


7T 


5.0 -1- 3.0 -H.S-1 

71.93  kN 


S.F.D. 


96.68 
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/-  max.  +ve  B.M.D. 


T.L. 


£ 


D.L. 


Rzt 

Wle  w 

A — 


9ze 


5. 0 — 3. O—^f . 5J 


71.93  kN 


2 -max.  —ve  B.M.D. 


D.L. 

A 


T.L. 

4=> 


R2D 


gie 


U>2e 


i 


5. 0 J— 3. 0— 1 W . 5^ 


48. 12  kN 


max.— max.  B.M.D. 


13.42 
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Example 


Data: 

Slab  thickness  — 140  mm , F.C.  = 3,0  kN/m  , L.L.  = 1,0  kN/m 

For  the  shown  reinforced  concrete  building  in  the  Figure  It  is  required  to  : 

1 - Draw  to  scale  1:50  a structural  plan  and  section  showing  concrete  dimensions  of 
all  structural  elements. 

2 - Carry  out  load  distribution  For  all  beams  at  levels  +4.00  and  +5.50 

3-  Calculate  the  loads  For  bending  and  shear  For  all  beams  and  girder  (£/) . 

4-  Draw  the  absolute  B.M.D.  and  S.F.D.  For  the  girder  (Gi). 


nS.O-T 


i.Vo 

Bt 


-5.0- 


Be 


~3.0 — -r 
B7 


-5.0- 


6,0 


1.50 


m 


Bs  B4 

(+4.00) 


Be 


(+5.50) 


B 7 


Plan 


Girder  Gi 


Bs 


(+4.00) 


Girder  Gi 


~3.0 — — 1 


~3.0 — h 


Bz 


Bi 


L-, 2.0 -L 


-5.0- 


-3.0— L 


-5.0- 


-3.0— 1 


Sec.  B-B 
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Solution, 


1 - Draw  to  scale  1:50  a structural  plan  and  section  showing  concrete  dimensions  of 
all  structural  elements. 


r~2.(h r 


i.Vo 


B^_ 


6.0 


1.50 


r 


— *y~ — 3.  o — 

Simple  j- 
10 

B6  (250*500)  ( 250*400 ) 


5.0- 

Simple  A 
10 


-5.0- 


~3.0 — — | 


i ® 
I 3 


Co 


rv? 

Dq 


49 


§*  j£5 


CO 


rC? 

aq 


B6  ( 250*500 ) 


By 


MIS® 

I 


,40 


co 


rS? 

oq 


By 


Plan 


( 250*400 ) 


Continous 


I cantilever  ■=• 


L— 


Gl  ( 250*700 ) ( 250*700 ) 


<$> 


M|S« 

I 3 

•S  w 

oq 


Gl  ( 250*700 ) 


o 
co 

40>  § 

eM 


/m/ 


oq 

(250  * 700) 


jB 


~3.0 — — | 


i-  E 


6.0 


33 


B7  (250  * 400) 


,40 


B7  (250  *400) 


M 


Sec.  A-A 
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2 -Carry  out  load  distribution  For  all  beams  at  levels  +4,00  and  +5,50 


i.\so 


6,0 


1.50 


VL 


\~-2. 0 5. 0 — p — 5. 0 — — p 5. 0 -p — (3. 3 


i-  EC 


-3.0—1 

B? 


A A A A A A A 


6,0 


•Sec.  ^4-^4 


V V V V V V V 


— EC 


B 7 


3- Calculate  the  loads  For  bending  and  shear  For  all  beams  and  girder  ( Gi ). 

9S, Ps 

9S  = ts*$c  + F.C.  = 0.14*  25  + 3.0  = 6.5  kN\mz 
Psh  “ L.L.  =1.0  kN\rn 

PSX  = L.L.  * Cos  © =■  1.0  Cos  26.56  = 0.89  kN\rn 


9S=  6*5  kN\rri 

9 

Psh~  1 • 0 kN\rn 

9 

PsX  — 0.89  kN\m 
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o.w.  of  Beams  & Frames  = b t Qc 


Beams  ( 250*400 ) 
Beams  ( 250*500 ) 
Beams  ( 250*600 ) 
Girder  ( 250*700 ) 


O.W.  = (0.25)  (0.4)  (25)  = 2.50  kN\rri 
O.W.  = (0.25)  (0.5)  (25)  = 3. 12  kN\rn 
O.W.  = (0.25)  (0.6)  (25)  = 3.75  kN\rti 
O.W.  = (0.25)  (0.7)  (25)  = 4.37  kN\rri 


Bi  (250*600)  — ► O.W.  = 3.75  kN\rri 


Load.  For  Shear. 


9a  = 0.W.  + C„j(s|  =3.75+  (0.72)(6.5)  (N^)  = 11.59  kN\m' 
Pa  = Ca  Psi  = (0.72)(0.89)  (~)  = 1.07  kN\rrt 

wa=  9a+Pa=  n-59  + 1 07  = 12.66  kN\rrt 

U)a  = 12.66  kN\rrC  ga  = 1 1.59  kN\rrt 


Load  For  Moment. 


£ 

u 

t 


-6.0- 


RlT=  37.98  kN 


A A 

. 6.0 1 


Rid=  34.77  kN 


9e  -O.W.  + Ce  gs  Ljl  =3.75+  (0.89)(6.5)  (^)  = 13.44  kN\rri 

Pe  = Ce  Psi  = (0.89)(0.89)  (^ ) = 1.32  kN\rrt 
we  = 9e  +Pe  = 13.44  + 1-32  = 14.76  kN\nC 
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Bz  (250*600)  — ► O.W.  = 3.75  kN\rn 


For  Trapezoid  2 


9 a- O.W.  + Ca  i 9s  + Ca2  9s  + 


= 3.75+  (0.72)(6.5)  (^j^)  + ( 0.58)(6.5 ) (^f-)  = Z1.0  kN\rrt 
Pa  - C*i  Psi  + C*2  Psh  = 

= ( 0.72)(0.89 ) (+^ ) + (0.58)(1.0)  (^f-)  = 2.52  kN\rrt 

wa=  9a  + Pa=  21  0 + 2-52  = 23.52  kN\nC 

Load  For  Moment. 


9e  = O.W . + Ce  i 9s  ^ + ca2  9s  ^ 

= 3.75+  (0.89)(6.5)  f + ( 0.77)(6.5 ) (^)  = 25.95  kN\m' 
Pe  = Ce1  Psi  + Ca2  Pshtf  = 

= (0.89)(0.89)  (^)  + (0.77)(1 .0)  (^f)  = 3.25  kN\ni 
We  = 9e  +Pe  = 25.95+  3.25  = 29.20  kN\rrC 
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b3  & b4  ( 250*600 ) — ► O.W.  --  3.75  kN\rn 


For  Trapezoid 


9a  = 0.W.  + Cags^=  3.75+  (0.58)(6.5)  (^f-)  = 13.17  kN\rrt 
Pa  - ca  Pah  = ( 0.58)(l.0 ) (^)  - 1.45  kN\m' 

Wa  = 9a  + Pa=  1317  + 1-45  = 14.62  kN\rrt 
Load  For  Moment . 


9e  -O.W.  +Ce  gs*£=  3.75+  (0.77)  (6.5)  (^)  = 16.26  kN\m t 
Pe  - C'e  Pah  - (0.77)  (l .0)  ($£■)  = 1.92  kN\rri ' 
we  = 9e  +Pe  = 10-26+  1.92  = 18.18  kN\rrt 

(250*600) — ► O.W.  = 3.75  kN\rri 

For  Trapezoid  Ca  = 0.58  3 Ce  = 0.77 
Load  For  Shear. 


9a  = 0.W.  + Cag8±±  +9s  Lc  = 3.75  + ( 0.58)(6.5 ) (-^)  + (6.5)  (2.0)  = 26.17  kN\ni: 
Pa  ~ C«  Psh^f+PsLc  = (0.58)(l.0)($jf)  + (1.0)  (2.0)  = 3.45  kN\rrt 

wa  = 9a  + Pa  = 26-17  + 3.45  = 29.62  kN\rrC 


Load  For  Moment. 


9e  =0.w.  + ce  9s hi  +9s  Lc  = 3.75  + (0.77)(6.5)  (-^)  + (6.5)  (2.0)  = 29.26  kN\rr? 
Pe  = °e  Psh^f+PsLc  = ( 0.77)(1.0)( + (l.O)  (2.0)  = 3.92  kN\rrt 

We  = 9e+Pe=  29-26  + 3.92  = 33. 18  kN\m; 
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Be  ( 250*500 ) 


*•  O.W.  = 3.12  kN\rri 


For  Triangle  Ca  = ^ 

£ 

Load  For  Shear. 


9a  = 0.W.  + Ca  gs  = 3.12  + (£  )(6.5)  (^f-)  = 1 1.24  kN\m ' 
Pa  = Psh  y = (j;)(l.O)  = 1-25  kN\rrf 

Wa  = 9a  + Pa  = 1 *-24  + 1.25  = 12.49  kN\rri t 


Load  For  Moment. 


9e=0.W.  + Ce  gs!f  =3.12+  ( | ) (6.5)  (^)  = 13.95  kN\m' 

Pe=  ce  Psh  Y = ( f ) (7  °)  (^)  = 1.67  kN\rrt 

We  = 9e  +Pe  = 13  95  + 1-67  = 15.62  kN\rrC  „ „ 


By  ( 250*400 ) — ► O.W.  = 2.50  kN\rn 


Load  For  Shear.  — Load  For  Moment. 


9a-  9e  - O.W.  + gs 

= 2.50  + (6.5)  (yy)  - 22.0  kN\rn 
Pa  = Pe  = Psh  Y =(l.°)(^jr)  = 3‘0  kN\m 


Br 


wa  = 9a  + Pa  = 22  0 + 3.0  = 25.0  kN\rri 
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£/  ( 250*700 ) ► O.W.  = 4.37  kN\rri 


5.0- 


-3.0 


VUi 


-5.0- 


For  triangle 


C = J- 

°a  2 


r _ 

Le  3 


-3.0- 


Load  For  Shear. 


Z\ 


i — i 


9la  - O.W.  + cags  h + gs  Lc  = 4.37  + (|)  (e.5)  (&2)  + (6.5)  (1.5)  = 22.25  *jv\m 
Pla  = ^aTPsh  + Ps h Lc  = (-£-)(l.O)  + (1.0)  (.1.5)  — 2.75  kN\rn 

'Wla=  9la  + Pi  a — 22.25+2.75  = 25.0  kN\rri: 

Load  For  Moment. 


die  -o.w.  + Ce  gs  h + gs  Lc  = 4.37  + (f)  (e.5)  (^)  + (6.5)  (i. 5)  = *4.95  fctfW 

z 

Pie  = Ce  Pah  ^ + Pah  LC=(§ )(f.O)  (^)  + (.1.0) (.1.5)  = 3.16  kN\ni 
U>1e=  9le+  Pie  — 24. 95+3.16  — 25.  / / 


1^2 


For  triangle 


c„=  — 

a 2 


c — — 

Le  2 


Load  For  Shear.  — Load  For  Moment. 


9 2 or  92e=o.w.  + Cags  + gfs  Lc  = 4.37+ (|) (e.5) + (e.5) (i.s)  = /9.56 Mr\m' 

P2a=  P2e=c '«  Psi  + Psi  Ac  = (|)  (o.es)  (^)  + (0.39) (/.5)  = 2.03  wtW 

/~tL) 2 a ^ e — 92  a 4-  P2Q*~  19.56  +2.08  — 21.64  kN\rn 
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4 -Draw  the  absolute  B.M.D.  and  S.F.D.  For  the  girder  (£/). 


(max.  - ve ) B.M.D.  ^ 


37.98  kN 
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Example 


1.0 

- - j-* 4. 0 *-p* — <2. 9 9 — *-p* — 2. 5 0 — *~| 


Data:  -Slab  thickness  ts  = 1 40  mm 

- Live  load  = 2.0  kN\m2  HL.  projection. 

- Floor  cover  = 1 .50  kN\m2 

Required: 

Draw  max— max  B.M.D.  For  Beams  ( B&  > Bs  & B4) 
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1.0 


-4.0- 


-6.02- 


-3.52- 


1 

*p* — 2.50 — *~| 


6.0 


2.5 


o.w. 

of  Beams 

& Frames  = b t Qc 

Beams 

( 250*400 ) 

O.W.  = (0.25)  (0.4)  (25)  = 2.50 

kN\rri 

Beams 

( 250*500 ) 

O.W.  = (0.25)  (0.5)  (25)  = 3. 12 

kN\rri 

Beams 

( 250*600 ) 

O.W.  = (0.25)  (0.6)  (25)  = 3.75 

kN\rri 
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9s, Ps 


9S  = ts.  5C  + F.C.  = 0.14*25  + 1.5  = 5.0  kN\m 
Psh  ~ L.L.  =2.0  kN\m 

Psi  — L.L.*CosQ  = 2.0  Cos  34.6  = 1.64  kN\rn 


— 5.0  kN\rn 


Psh~  ^.0  kN\m* 


— 1 ,64  kN\m 


i.o  r 6-° *i 

— T 4. 0 *t* — 3. 5 0 — *~p *—2. 5 0-y 


ga  = O.W.+Ca  2.50  + y (5.0)  (y2)  =■  7.50  kN\nt 


Pa  = ca  Psh^Y  = y (2.0)  (y2)  = 5.0  fcW\m" 
— & CL  + Pa  ~ ? '50  + 2.0  = 9.50  kN\rrC 


VOa  =9.50  kN\rn~ 

A A 

-4.0 


9 a =7.50  kN\m' 

A A 

4.0- 


1 H7  T=  19.0  feiv]  | Rip=  15.0 kN  | 
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Bz  (250*500) 


U>2 


Wl 


2.5— L 


£ 


-6.0- 


-*  O.W.  = 3.12  kN\rn 


VUi 


For  Trapezoid 


Ca  =i-L(L±)  =i-L(5JL\  = o.58 

2' L ' 2 '6.0' 

Ce  =1-UL<l)Z=1-U§£)Z=  0.77 
3'L  ' 3 '6.0' 

■■llllli.. 

For  Triangle  X area  °-5  (i-°)(°-s)  _ n 


0 


span 

Load  For  moment. 


6.0 


0416 


fl^e  = o.w.+  ce9sb+  * 9 


span 


s 


= 3.12+  {0.77)  (5.0)  (2.5)  + (0.0416)  (5.0)  = 12.95  kN\rr? 


s% 


Pie  =CePshL*+ 

2 span  ■ 

= (0.77)(2.0)  (2.5)  + (0.0416)  (l .64)  = 3.92  kN\m" 

™1e  « 9 1e  + Pie  = 12.95  + 3.92  = 16.87  kN\rn 


U>2 


For  Triangle 


CD=l 


Oze  = °-w-+  Ce  9s  Lc  = 3.  /2  + (-|-)  (5.0)  (2.5)  = 1 1.45 kN\m" 
P2e  = CePsh  Lc=  (J-)  (2.0)  (2.5)  = 3.33  kN\rn 
W2e  = 92e+P2e  = 11-45+  3.33=  14.78  kN\m" 
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1-  max.  +ve  B.M.D. 


d.l . 


T.L. 


2- max.  —ve  B.M.D. 


T.L.  d.L. 

1 1 

* 

a 

max.— max. 

B.M.D. 

11.45 

kN\rri 


16.87  kN\m" 


£ 


£ 


2.5— L 


35.75 


14.78 

kN\rrC 


12.95  kN\m" 


A 

2.5— 


"A 

j 


45. 18 


46.18 
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b3  (250*600)  — ► O.W.  = 3.75  kN\ni 


0 


l— -2.90— ^2.5  O-1 


I area  2 (0.5)  (2. 5)  (2. 5) 


span 


2.50 


= 2*50 


9 1*  = o.w.+  ^ area  * ao  = 3.75 + (2.50)  (5.0)=  16.25  kN\n ? 

span  s 

Vie  = Iarea  *psh  = (2.50) (2.0)=  5. 0 kN\nir 
span  sn 

w1e  = 9 1e  + Pie  = 16.25+  5.0  =21.25  kN\rn 

^ t>2 


For  area 


area  = (o.5)(6.o)(3.o)  - (o.5)(2.5)(2.5)  = 5.875  rrC 


For  area 

(3.50  + 2.5\  (2.5)  = 7.50  wt 

V 2.0  / 
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X area  5,875+7,50 


span 


3,50 


= 3.82 


0.W.+  ^ area  * <7  = 3.75+  (3.82)  (5.0)=  22.85  kN\m 

span  s 


9Ze  = 

P2e  = 

w2  e = 9 2e  + P2e  = 22-85  + 8-^6  = 29.11  kN\rn 


^ arca  *«  . = (3.82)(l.64)=  6.26  kN\m ' 
span  sx 


rriax.—rnax.  B.  M.D.  B3 
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b4  ( 250*500 ) ► O.w.  3.12  kN\rn 


For  Trapezoid  Z area  = 


i3'°2.d'°) 


= 0.67 


span 

i 

w 

6.0 

Ls  + 
2 

X area 
span 

*9S 

= 3.12+  (^-)(5.0)  (3.6)  + (0.67)  (5.0)  = 16.47  kN\rrir 

= (-§-)(1-64)  (3.0)  + (0.67)  (2.0)  = 4.62  kN\m' 
w1e  = 9le  + Pie  = 1 6 47  + 4.62  = 21.09  kN\rn 
V->2 

For  Triangle  Ce  = ■§- 

o 

Z] 

/’or  Trapezoid  Z a>rca  _ \ z.g  / _ j go 

span  2.5 


t2.5+0.5\  (2,0) 
\ 2.0  / 


0 


S 


- ow-+  gT»-  l°  + * 

= 3.12+  (-|-)(5.0)  (-2.5)  -f  (/.20  ) (5.0)  = /7.45 

ft. 

= (J-)(/.64)  (2.5)  + ( /.20  ) (2.0)  = 5.  /3  kN\m' 
U>2e  = 9 2e  + P2e  = 17-45  + 5.13  = 22.58  kN\rn 
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1-  max.  +ve  B.M.D 


d.l.  T-L- 

I D.L.  j T.L. 


2- max.  —ve  B.M.D. 


T.L. 


t 


D.L . 


T.L. 


D.L. 


15.0  kN 


1 9.0  kN 


\ 17. 


45 


jf  21 .09  kN\m" 


'—2.5- 


-3.0- 


-3. 


-6.0- 


°~~i 


146.7 3 kN 

92.03 


57.43  kN 


: 2.5 

152.04kN 


-3.0- 


-3. 


-6.0- 


°~~k 


37.23  kN 


118.06 


max.— max.  B.  M.D.  B4 
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Example 


The  Figure  shows  a sectional  elevation  of  a reinforced  concrete  roof.  The  roof  is  covered 
by  reinforced  concrete  slabs  supported  by  a system  of  secondary  beams  and  Frames  (F) 
spaced  at  5.0  m.  For  an  intermediate  panel,  it  is  required  to  : 

1 - Draw  a structural  plan  showing  the  pattern  of  load  distribution. 

2-  Calculate  the  equivalent  working  loads  for  shear  and  moment  For  all  secondary  beams 
( Bi  j Bg  > Bs  & B4 ) and  an  intermediate  Frame  F)  . 

3—  Draw  the  N.F.D.  ( total  load) , S.F.D.  ( total  load)  and  masc—max  B.M.D.  For  an 
intermediate  Frame  (F)  , using  ultimate  limit  loads. 


Data : - Slab  thickness  t8  = 120  mm 

— Live  load,  = 1.0  kN\mz  HL.  projection. 

£ 

- Floor  cover  = 1.5  kN\m 

& ( beams ) ~ 0.25  m y 6 (Frame)  ~ 0.30  m j 5 brick  ~ ^ hN\m 

- Own  weight  of  beams  =3.0  kN\m 

- Own  weight  of  Frame  =6.0  kN\m 


0.15 
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0.15 


p — 2. 0—~ | p (^6 ) "|-  2. 0—^ | / . 0 p— 


Plan  ® Pian  ® 
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2—  Calculate  the  equivalent  working  loads  for  shear  and  moment  For  all  secondary  beams 
( Bi  > Bz>  B&  & B4)  and  an  intermediate  Frame  F)  . 

9s,Ps 

9S=  ts,Qc  + F.C.  = 0.12  * 25  + 1.50  = 4.50  kN\m 
Pshr  L.L.  - 1.0  kN\m  HL.  Slab. 

Psi~  L.L.tCos  Q =1.0  • Cos  33.69°  = 0.83  kN\m Inclined  SlaJb. 


\Slg=  4.50  fciV\m| 

1’  \Psh=  10 

■ 

\Psi=0.83 

1 


Weight  of  Wall  = b h 5 bricks  ~ (0.25)  (3.0)  (18.0)  = 13.50kN/m 
For  Trapezoid  I 4^~z.o~ 


Load  For  Shear. 


9a  = 0.W.+  Wall  + Ca  gs  Lc=3.o+  13.5  + ( 0.60 ) (4.50)  (2.0)  = 21.9  kN\rn 
Fa=  Ca  Psh  Lc  = (o.GO)(  1.0)  (2.0)  = 1.20  kN\rrt 
^a  = 9 a + Pa  = 21-9+  1.20  = 23.1  kN\rri' 

Rl  = 9a*  Spacing  = 21.9  * 5.0  = 109.5  kN D.L. 

= wa*  Spacing  = 23.1  * 5.0  = 115.5  kN T.L. 

Rl  = 109.5  kN D.L. 

= 1 15.5  kN T.L. 
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Load  For  Moment. 


9e  = 0.W.  + Wall  +Ce  9SLC  =3.0 +13.5 +(0.78)  (4.50)  (2.0)  = 23.52  kN\rn 
Pe  = CePshLc  = (0.78)(1.0)(2.0)  = 1.56  kN\rn 
— 9 e ~i~Pe  — 23.52 -J-  1.56  = 25.08  kN\rn' 


For  Trapezoid 

C°=/_l©  1(^0)  =0.64 

Ce  = / - 1 (Af  = 1-1  (JLlOj  = 0.83 


Load  For  Shear. 


mm. 


9a  = 0.W.+  Ca  gs  ^ =3.0+ (0.64)  (4.50)  (^-)  = 8.18  kN\m 
Pa=  CaPsi  ^ = (o.64)(0.83)(~)  = 0.95  kN\rrt 
= 9a  + IP  a = 9.18  + 0.95  = 9.13  kN\rrt' 

^2=  9a*  Spacing  = 8.18  * 5.0  = 40.9  kN  B.L. 

= Wa*  Spacing  = 9.13  * 5.0  = 45.65  kN  T.L. 

R2=  40.9  kN B.L. 

= 45. 65  kN T.L. 


Load  For  Moment. 


mm 


9e  -0.W.+  Ce  9s  ^ =3.0+  (0.83)  (4.50)  (^-)  = 9.72  kN\ni 
Pe  = Ce  Psi  h = (0.83)(0.B3)(^~)  = 1.24  kN\ni 
we  = 9e  +Pe  = 9.72  + 1.24=  10.96  kN\m ^ 
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B3 


For  Trapezoid 

Co=/-i| 

(_k)  =1-1 1 

(3-60)  -0.64 

2 

' L'  2 

{ 5 J 

Ce=1-1{ 

(_Ls\  =1-L( 

'3.60^=0.83 

3 

' L>  3' 

‘ 5 ' 

Load  For  Shear . 


mm. 


9a=0.W.+  Ca9s  + 9S 

= 3.0+  (0.64)  (4.50)  (-^p)  + (4.50)  (^)  = fcW\m 

CaPsi  hr  + Psh-jr  = (0.64)(0.83)  (1-0)  (~jr)  = /.S5  kN\rrt 


~ 9 a + Pa  = 12.68+1.95  = 14. 63  kN\rn 

^3  = ga*  Spacing  = 12.68  *5.0  = 63.4  kN D.L. 

= wa*  Spacing  = 14.63  *5.0  = 73.15  kN T.L. 

R3  = 63.4  kN D.L. 

= 73.1 5 kN T.L. 


Load  For  Moment. 


mm. 


ge  =0.W.+  Ce  9s  ^ + 9s  I? 

= 3.0+  (0.83)  (4.50)  (■^■)  + (4.50)  (4p)  = 14.22  kN\m 
Pe  ~ Ce  Psi  hr  +Pshhr  = (0.03)(0.83)  + (^-O ) i^jr)  = 2.24  kN\rri 

— 9e  1 Pe  = 14.22  +2.24  = 16.46  kN\rn' 
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B4 


O.W.  of  the  Parapet  = ( o. 15)  (1.0 ) (l.O)  (25)  = 3.75  kN\m 


Load  For  Shear.  __  Load  For  Moment. 


0.15 


SI a -0.W.+  Parapet  + gs  ^ + gs  Lc 


= 3.0  + 3.75  + (4.50)  ) + (4.50)  (l.O)  = 15.75  kN\m' 

Pa  - Psh^  +PshLc  = (i.o)  + (l.O)  (l.O)  =2.0  kN\rri 


wa=  9a  + Pa=  15.75+2.0  = 17.75  kN\rrf 

R4  = ga*  Spacing  = 15.75  *5.0  = 78.75  kN D.L. 

= Wa * Spacing  = 17.75  * 5.0  = 88. 75  kN T.L. 


R4  = 78. 75  kN D.L. 

= 88. 75  kN T.L. 
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Frame. 


777777 v 

l-2.0-^ 3.0 2.0-* 


7777777 


por  Triangle  [\i  Ca  =■  j > Ce  = ^ 

9 a = 0.W.  + 2Ca  9s  LC  = 6.0  + 2 (-L  ) (4.5)  (2.0)  = 15.0  kN\rn 
Pa  = 2CaPshLc=  2 (-jr)  (1.0)  (2.0)  = 2.0  kN\rn 

'UJ a~  9 d^~  Pa  - 15.0+2.0  — 17.0  kN\rrC 


9e  = 0.  W.  + 2 ce  9s  La  = 6.0  +2  (-|  ) (4.5)  (2.0)  = 18.0  kN\ni 
Pe  = 2CePshLc  = 2 (^)  (1.0)  (2.0)  = 2.67kN\rn 

o 

We  = 9e+  Pe  = 18.0  +2.67=  20.67  kN\m 


% 

U)2  X area  2 (3.6 ) (1.8 ))  _ 

s*an  = 3^  " ’ 

9a=9e  =0.w.+  Iarca  *0s  = 6.0  +(l.80)(4.50)  = 14.1  kN\m 

SJO  d/lTb 

Pa  = Pe  = ^an  *Psi  = (1.80)  (0.83)  = 1.50  kN\rn 
Wa  = We  = 9a+  Pa  = 14.1  + 1.50  = 15.60  kN\rn 
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3-  Draw  the  N.F.D.  (total  load),  S.F.D.  (total  load)  For  an  intermediate  Frame  (F) 


using  ultimate  limit  loads.  1.5*73.15  / 5*88  75 


T.L.  T.L. 


109.72  kN  133.1 2 kN 


[-2. O-1 — 3. 0 — [-2. 0-1 
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3-  Draw  the  max-max  B.M.D.  For  an  intermediate  Frame  {F)  using  ultimate  limit  loads. 


D.L.  D.L. 


T.L.  T.L. 


0.9*63.4 
67.06  kN 


0.9*78.75 
70.87  kN 


1.5*73.15  1.5*88.75 

1 09.72  kN  133.1 2 kN 


0.9  *6.0 


2^0 

3 0 


1.5*20.67 
= 31.0  kN\rr f 


1.5*45.65 
68.47  kN  =5.4 

1.5*115.5 
I =1 73.25 kN 


3,0 


/////// 

575.42  kN.r\^  488' 

L 2 . 0~l—3. 0—^2. 

152.54 


24  kN 


3J0 

3 0 


1.5*45.65  „ 

* 


68.47  kN  *6 


1.5*6.0 
= 9.0 


0.9*18.0 
= 16.2  kN\rrt 


3.0 


1.5*115.5 
I =1 73.25 kN 


/////// 


33  kN 


1160.91kN.rr\ ^ 619' 

l2.  0~l—3. 0—^2. 0 J 


284.24 


32.4 


1160.91 


B.M.D . 
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1193.31 


284.24 


max-max  B.M.D. 
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Example 


Figure  1 is  showing  the  structural  section  of  the  covering  system  of  a reinforced 
concrete  hall.  Using  the  Following  data: 

- The  slab  thickness  ~t8  _ 140  mm 

- The  density  of  used  bricks  — 15  kN\m3 
~ Live  Load,  =2.0  kN\m2 

- Floor  cover  Load  — 1 .50  kN\m 

- Self  weight  of  all  beams  and  girders  - 3.50  kN\m 

- Spacing  of  the  main  girders  = 6.0  m 

It  is  required  : 

1 — Draw  the  structural  plans  A— A A B—B  showing  the  pattern  of  slab  load  distribution 
on  all  Beams. 

2—  Calculate  the  equivalant  loads  For  shear  and  moment  For  all  beams. 

3 — Draw  the  max-max  bending  moment  diagram  For  girder  G using  Ultimate  limits  loads. 
4 - Draw  the  shearing  Force  diagram  For  the  case  of  total  load  only  For  girder  G . 


0.25 

~n  r~ 


1.20 


B 

A 3.20 
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1 - Draw  the  structural  plans  A— A & B—B  showing  the  pattern  of  slab  load  distribution 
on  all  Beams. 


0.25 


7^0 


3. 


\ 0 


A A 


6,0 


-4.0- 


! Bi 


--B 


Bi 


--8 


J L 


Plan  A— A 
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0.25 


r-2.  Chnr1 (7/7^) ~r* 4. 0 n 


1 

1 1 

■■ 

T 

A 

✓ \ 

✓ \ 

✓ \ 

/ \ 

.7 V 

1 

1 

1 

?! 

1 

A 7 

\ / 

\ / 

\ / 

\ / 

Y 

* 1 
✓ \ 

✓ \ 

✓ \ 

✓ \ 

7 S. 

1 

1 

1 

1 

?! 

1 

mu 

^ 7 

\ / 
\ / 

\ / 

\ / 

Y 

i 

_L  . 

Plan  B—B 
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2 — Calculate  the  equivalent  loads  For  shear  and  moment  For  all  beams. 

9s,Ps 

9S=  ts  * 5C  + F.C.  =0.14*25  + 1.50  = 5.0  kN\m 
Pshr  L.L.  =2.0  kN\m  HL.  Slab. 

Psi  = L.L. * Cos  © =2.0  * Cos 24.56°=  1.82  kN\m Inclined  Slab. 


9S=  5.0  kN\rn 

9 

Psh  = 2.0kN\m2 

9 

Psi~  1 .82  kN\rn 

Bi 


Load  For  Shear . __  Load  For  Moment. 


9a~  9 e~  0.W.+  g3  h = 3.5+  (5.0)  (If)  z'£ 
— 13.50  kN\rn' 

Pa^  Pe  - Psh  ^ = (2.0)  (*f)  = 4.0  kN\m' 


r 


-6.0- 


= ff a + Pa  = 13.50+4.0  = 17.50  kN\rri 

Rl  = 9a  * Spacing  = 13.50  * 6.0 
= Wa*  Spacing  = 17.50*6.0 


81.0  kN D.L. 

105  kN T.L. 


= 5.0  kN 


iR 


1 
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Load  Distribution 

Page  No.  1 70 


For  Trapezoid  1 H.L. 


parapet  jj-JI 



J^mJI 

parapet  = b*h*  $wau  =0.25*  1.20  * 1 5.0  = 4.50  kN/rri 


Load  For  Shear. 


9 a = O.W.  + parapet  + Ca  gs  ^ =3.5+  4.5+  (0.67  ) (5.0)  (-^p)  = 14.70  kN\m 


Pa  = ca  Psh  I?  = (0.67)  (2.0)  (Ijr)  = 2.68  kN\rrt 

Wa  = 9a  + Va  = 14  70  +2.68  = 17.38  kN\rri- 

^2=  ga*  Spacing  = 14.70  * 6.0  = 88.20  kN D.L. 

= Wa*  Spacing  = 17.38  *6.0  = 104.3  kN T.L. 

R,2=  88.20  kN  — D.L. 

= 104.3  kN — T.L. 

Load  For  Moment. 


Load  For  Moment. 


9e  = O.W.  + parapet  + Ce  gs  h = 3.5+ 4.5+  (0.85)  (5.0)  (^-)  = 16.5  kN\nt 
P e“  Cepshh  = (0.85)  (2.0)  (^)  = 3.40  kN\m 

— 9e  + IP e = 10.5  4-3.40  — IS. 30  kN\rr£ 
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Bs 


Load  For  Shear. 


..'illlliii. 


9 a - 


0.W.+  Ca9s If  + Ca9s 4-s 


= 3.5+  (0.67)  (5.0)  (4^)  + (4-)  (5.0)  i^-)  = 17.70  kN\m 


Pa  - 


C<x  Psh  4 Ca  Psi 


(0.67)  (2.0)  (^j-)  + (y)  (l.82)(^j-)  = 5.41  kN\ni 

9a  + Pa  = 17.70+5.41  =23.11  kN\rri' 
Load  For  Moment. 


9e  = 


o.w.+  ce  g8  y + ce  gs  4-a 


Jlk 


h. 

2 


= 3.5+  (0.85)  (5.0)  (4r“)  + (4)  (5.0)  (££-)  =22.0  kN\rti 


Pe  = 


CePsh ^ + cepsi y 


= (0.85  ) (2.0)  (4^)  + (I-)  (1-82)  (^ir)  = 7.04  kN\rrt 


= 9 e 4 Pe  = 22.0  +7.04  =29.04  kN\rri' 
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Ih 

parapet  = b*h*  6WaU 

= 0.25*  1.20*  15.0  = 4.50  kN/rti 

Load  For  Shear. 


parapet 




I 1 


9 a = 0.W.+  parapet  + gs  Lc  + Ca  9s  k? 

= 3.5+  4.5+  (5.0)  (2.0)  + (-j)  (5.0)  (^-)  =25.5  kN\rn 


Pa  - 


Upr 


PshLc  + ca  psi  y 

(2.0)  (2.0)  + (-j)(l.82)  (™) 


= 6. 73  kN\rn 


r^d~  9 cl  + IP  a ~ 25.5+6.73  =32*23  JcN\rn 


Load  For  Moment. 


l 1 

9e  -O.W.  + parapet  + gB  Lc  + Ce  9S  ^ 

= 3.5  + 4.5  + (5.0)  (2.0)  + (|-)  (5.0)  (^~)  =28.0  kN\rti 

=1  Tf r 


Pe  = 


PshLc  + ce  psi  y 


= (2.0)  (2.0)  + (|-)  (l.02)  (~jr~)  = 7.64  kN\ni 


— 9 e 4 P e ~ 4-7.64  =35.64  kN\rri' 
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Ri+R2+Tie 


3.20 


7. 0 4. 0 J 

Ri+R2+Tie 


1 For  Triangle  ^a=r  ~2  9 = ~2 

Load  For  Shear.  __  Load  For  Moment. 


9 1 =0.W. +2  Ca  gs  = 3.50  +2  (-|)  (5.0)  ) = 13.5  kN\rn 

Pi  = 2 C«Psh  !f=  2 (|)  (2.0)  ( | ) = 4.0  WV\m' 

VJl  = 9l  + Pi  = 13.5  +4.0  = 17.5  kN\rn 
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W2 


For  Trapezoid  2 Inclined 


Load  For  Shear. 


m 

92a  =0.w.  + 2 Ca  gs  =3  50+2(o.61)(5.0)(jj)  =21.80  kN\rrt 
P2a  = 2 C*Psi  = 2 (0.61)(t,82)  ( -|  ) = 6.66  kN\m' 

w2 

a = 9 2a+  P2a  = 21.80  +6.66  = 28.46  kN\rn 


Load  For  Moment. 


92e  =0.W.+2  ce  9s^y  =3.50 + 2 (0.80)  (5.0)  (■£)  =27.50  kN\rrt 

P2e  = 2 CePsi  ^ = 2 (0.80)  {l. 82)  ( ) = 8.73  kN\rn 

U>2e=92e+P2e  = 27.50  +8.73=  36.23  kN\rn 
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3 — Draw  the  max-max  bending  moment  diagram  For  girder  G 
using  Ultimate  limits  loads. 

Ri  + R2+Tie 

D.L . 81.0  +88.20+5.0  = 174.2 
T.L.  105  +104.3+5.0=214.3 
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2-  max.  —ve  B.M.D. 


1.5(214.3) 
= 321.45 


max— max  B.M.D . For  the  Girder. 
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4 — Draw  the  shearing  Force  diagram  For  the  case  of  total  load  only  For  girder  G . 


T.L. 


1.5(214.3) 
= 321.45 


3. 


426.45 


321.45 


S.F.D. 
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Example 


Data. 

ts  — 0.1 2 m 
F.  C.=  2.0  kN\ra 
L.L.  = 2.50  kN\m2 

b (beam)  = 0.25  TTi 

b (Frame)  — 0.35  TYl 
Spacing  = 6.0  m 


Req. 

1 — Estimate  the  concrete  dimensions  and  own  weight  of  the  beams  and  Frame. 

2—  Draw  plans  ($)&(£)  illustrate  the  pattern  of  load  distribution. 

3—  Draw  N.F.D.&  S.F.D . (cose  of  total  load  only) For  the  Frame. 

4—  Draw  max-max  B.M.D . For  the  Frame. 
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1 — Estimate  the  concrete  dimensions  and  own  weight  of  the  beams  and  Frame. 


secondary  beams  = = M = 0.50  m 


upper  Frame  tj  = 1AA  _ f ^5 


m 


2.0 


= 1.125  m — 1.15  m 


— 0.40  m 


lower  Frame  = 0.60  m 


o.w.  of  Beams  Sc  Frames  = b t Qc 
Beams  ( 250*500 ) O.tt;.  = (0.£5)  (0.5)  (25)  = 3.12  kN\rn 

upper  Frame  (Ff)  (350*1 150)  O.W.  = (0.35)  (1.15)  (25)  = 10.0  kN\rri 
lower  Frame  (F2)  (350*600)  o.w.  = (0.35)  (0.60)  (25)  = 5.25  kN\rn 


9s> Ps 

9S  — ts*Qc  + F.C.  = 0.12*25  + 2.0  = s.O  kN\™ 
Pg  — L.L.  = 2.50  kN\rn 

| g - 5.  fl  , |^g=^5^TAVj£j 
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2— Draw  plans  04r@  illustrate  the  pattern  of  load  distribution. 


\~-2. 0 ■ | ■ 5.0  'i*  3.5  'i*  5.0  " | ■ Z.(y~~-\  1.5r~ \ 


Plan  ® 


Plan  (g) 
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9a  = 0.W.+  gs  L±=  3J2+  (5.0  ) (^)  = 8.12  kN\rn  /.o|_ 

Pa  = Ps  ^ = (2.50)  (|  )=  2.50  kN\rn 

wa=  9a  + Pa  = 812  + 2.50  = 10.62  kN\ni s 

Rl  = 9a*  Spacing  = 8.12  * 6.0  = 48.72  kN D.L. 

= Wa*  Spacing  = 10.62  *6.0  = 63.72  kN T.L. 

Rl  = 48.72  kN D.L. 

= 63.72  kN T.L. 


A 

L_ 

—6.0— 

A 

i.o  |_ 

2.5 


L 


-6.0- 


B2 

For  Trapezoid  Ca=i-1 (kt)  (Jp  * 0.583 

9a  = 0.W.  + gs  S±  + Ca  gs  ^ = 3,12  + (5.0)  (|  )+0.583  (5.0  ) (|)  = 15.4  kN\rn 

Pa  = Ps  + C*  Ps  ~ = (2.50)  (|  ) + 0.583  (2.50)  (|  ) = 6. 14  kN\rn 

wa=  9a  + Pa  = 154  +6.14  =21.54  kN\rn 

R&=  9a*  Spacing  = 15.4  * 6.0  = 92.40  kN D.L. 

= Wa*  Spacing  = 21.54  *6.0  = 129.2  kN T.L. 

R2  = 92.40  kN D.L. 

= 129.2  kN T.L. 


ih 

For  Trapezoid  ® Ca  =1-1  (Al)  =1-1  (A ) = o.583 


0.708 


For  Trapezoid  w _ . . 

jtss.  a Z L Z O 

2=^a)  z^<d 

9 a = 0.w.+  Cag8  IY+°a  9s  ^ =3.12  + 0.583  ( 5.0  ) (|  ) + 0.708  ( 5.0  ) (^)  = 16.6  kN\rn 
Pa  = CaPs  ^ + Ca  Ps  S±  = 0.583  (2.50)  (|  ) + 0.708  (2.50)  (^ ) = 6.74  kN\m 
wa=  9a  + Pa=  166  + 6.74  = 23.34  kN\rn 

Rs=  ga*  Spacing  = 16.6  *6.0  = 99.6  kN D.L. 

= Wa*  Spacing  = 23.34  *6.0  = 140  kN T.L. 
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9 a - 0.  W.  ( beam ) + 0.  W.(Fence)  + gs  — + 9s  Lc 

z 

= 3.12  + 1.80  + (5.0)(^)  +(5.0)  (1.5)  = 17.42  kN\m  /.0 
Pa=  Vs  Vs  L c = (2.50)  (|)-f  (2.50)  (1.5)  = 6.25  1,5 

Wa=  9a  + Pa  = 17.42+6.25  =23.67  kN\m " 

^4  = 9a*  Spacing  = 17.42  * 6.0  = 104.5  kN D.L. 

= Wa*  Spacing  = 23.67  *6.0  = 142.0  kN T.L. 


R4  = 104.5  kN D.L. 

= 142.0  kN T.L. 


9a  = 0.  w.  + ca  g3  Ls  = 3>  12  + + (1)  ( 5.0  ) ($£)  = 10.6  kN\rn 

Pa  - CaVs  ^ = (|)  (2.50)  (^f)=  3.75  kN\rn 

Wa=  9a  + Pa=  i0’6  + 3.75  = 14.35  kN\rrt 

ga  * Spacing  = 10.6  * 6.0  = 63.6  kN D.L. 

= Wa*  Spacing  = 14.35  * 6.0  = 86.1  kN T.L. 


R5  - 63.6  kN 

D.L. 

- 86.  1 kN  - 

T.L. 
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Loads  on  the  Frame. 


„ W2 


Rg  Rg 

R 

i. * 


I area  4(^)(5.0)  (2.5)+  2 (±)(3.5)  (1.75) 
span  13.5 

Load  For  shear  = Load  For  Moment 

9l=0.W.+  ^crrea'  * 9s  = 10.0  + (2.305)  (5.0  )=21.52  kN\rn 

SJ£)  CtTl 


= 2.30S 


Pi - 


X area 
span 


*Ps  = 


(2. 305)  (2. 50)  = 5. 76  kN\rn 


Wi  = g 1+  Pi  = 21.52  + 5.76  = 27.28  kN\m" 

W2 

— ^ , 

9a  = 0.W.  + 2 Co  9S  -2-  = s.25  +2  (2)  (5.0  )(•§)  = 20.2S  kN\m 


Pa- 


2 CaPs^=  2 (4  ) (2.50)  (|  ) = 7.50  kN\m" 


wa=  9a+  'Pa  = 20.25  + 7.50  = 27.75  kN\m" 


ge  =0.W.  + 2 Cegs^s=  5'25  +2  (|)  ( 5.0  ) (|)=  25.35  kN\rri: 

Ve=  2 Ceps  L*  = 2 (|)  (2.50)  (|)=  10.0  kN\rn 

we  = ge+  Pe  = 25.35  + 10.0  = 35.35  kN\rn 
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max— max  B.M.D.  on  Frame  ( Fi ) 


/-  max . —ve  B.M.D . 


r.z,. 


Z).I. 


T.L. 


2 _ max.  +ve  B.M.D. 


63.7  kN129'2kN  996kN  99.6  kN  129.2kN  U2  QkN 


| /O.O^ 


21.52  kN\m  t 


VlO.Oy, 


446.16  kN 


—I  2.0  L — 6.0 — J— 3.5-J- 


-5.0- 


!.oL 


y 547.66  kN 


D.L.  T.L.  D.L. 
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max— max  S.F.D.  Sc  N.F.D.  For  Frame  ( Fi ) 


T.L.  T.L. 

~l — I 


mOrr 


S.F.D. 


63. 


142 


N.F.D. 


626.94 


626.94 
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max— max  B.M.D.  on  Frame  ( F2 ) 


we 


T.L. 


86.1  kN  525. 44  kN  86. 1 kN 


B.M.D. 


max— max  S.F.D.  Sc  N.F.D.  For  Frame  ( Fz ) 


wa 

T.L. 


S.F.D. 


86.1  kN  525.44  kN  86.1  kN 


432 


kN 


432.0 


N.F.D. 
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B.M.D. 


312.54 


176.14 


36.14 

TnTTrt^- 


^iuiUiU 

59.34 


199.34 


345.87 


>))>>>> 


S.F.D. 


162 


142.0 


335.79 


77jC^7r 


525.44 


525.44 


432.0 


XL 


~ZZ^ 

777777T 


432.0 


N.F.D. 


626.94 


626.94 
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Example 


Figure  1 shows  a sectional  elevation  of  a reinforced  concrete  roof.  The  roof  is  covered 
by  reinforced  concrete  slabs  supported  by  a system  of  secondary  beams  and  Frames  (F) 
spaced  at  6. 0 771  For  an  intermediate  panel,  it  is  required  to  : 

1 — Draw  a structural  plan  showing  the  pattern  of  load  distribution. 

2—  Calculate  the  equivalent  working  loads  For  shear  and  moment  For  all  secondary  beams 
(. Bi  t Bz  * Bs  » B4  & B5)  and  an  intermediate  Frame  IF)  . 

3 - Draw  the  N.F.D.  (total  load)  , S.F.D.  ( total  load)  and  max— max  B.M.D.  For  an 
intermediate  Frame  (F)  , using  ultimate  limit  loads. 


Data:  - Slab  thickness  ts  = 140  mm 

— Live  load  = 2.0  kN\mz  HL.  projection. 

- Floor  cover  =1.0  kN\m 

- Own  weight  of  beams  =3.0  kN\m 

- Own  weight  of  Frame  =6.0  kN\m 


B2  Bi 


Statical  System 
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1 — Draw  a structural  plan  showing  the  pattern  of  load  distribution. 


2,5 


5,0 


B2  Bi 


Bs 


/////////////////////////////////////////////////////////s 


t 


Figure  1 


1.L 


-4.0- 


-4. 0 J— 2. 0-^-1 . 5-1—1 

1.0 


'3.2  0) — t */ . 5— p — p 


5,0 


Plan 
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2—  Calculate  the  equivalent  working  loads  For  shear  and  moment  For  all  secondary  beams 
( Bi  t Bz  Bs  t B4SS  B5)  and  an  intermediate  Frame  F)  . 

9sJ?s 

= * $ c + F. C.  =0.14*  25  +1.0  — 4.50  kN\rn 

Psh=  L.L.  = 2,0  kN\rn  HL.  Slab . 

Psi  = L.L.*  Cos  0 = 2.0  * Cos  51.34  °=  1 .25  kN\m* Inclined  Slab. 


\9 s=  4.50  fciV\m| 

• 

\Psh  = 2-0  kN\'m'Z  I 

• 

|Psi=  1.25  kN\m  | 

bL 

Load  For  Shear.  __  Load  For  Moment. 


ga  = o.w.+  gs!f+  9S  Lc 

= 3.0 + (4.50)  (rjr)  + (4.50)  (1.0) 
= 10.875  kN\m' 


Pa  - Psh^f  + PshLc  = (2.0)  (■¥■)  + (2.0)  (1.0)  = 3.5  kN\rn 
wa=  9a+Pa=  10.875+3.5  = 14.375  kN\rrC 


Rl  = 9a  * Spacing  = 10.875  * 6.0  = 65.25  kN D.L. 

= Wa*  Spacing  = 14.375  * 6.0  =86.25  kN T.L. 

Rl  = 65.25  kN D.L. 

= 86.25  kN T.L. 
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b2 


For  Trapezoid 


9a=0.W.+  Ca9s  *2  + gs  If 

= 3.0+  (0.733)  (4.50)  (^r)  + (4.50)  i^ir)  = 11.65  kN\m 
Pa  - ca  Psi  + Psh h = (0.733)(  1.25)  (-^p)  + (2-0)  (rjf-)  = 2.96  kN\rri 


9a^~Pa~  11-65+2.96  = 14.61  kN\rrC 

^2  = ga*  Spacing  = 1 1.65  *6.0  = 69.9  kN J).L. 

= wa*  Spacing  = 14.61  *6.0  =87.66  kN T.L. 

R2=  69.9  kN D.L. 

= 87.66  kN T.L. 


Load  For  Moment. 


9e  =o.w.+  ce  gs*f  + g8  ^ 


= 3.0+  (0.905)  (4.50)  (^-)  + (4.50)  (rjr)  = 12.89  kN\rrt 
Pe  = ce  Psi  ^ + Psh^f  = (0.905)(  1.25)  (-.-)  + (2.0)  (rjf-)  = 3.31  kN\rrt 
We  = ge  + pe  = 12.89  +3.31  = 16.20  kN\rri- 
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Ih 

For  Trapezoid  1 Inclined 

Co  = /~|(x)  =0733 

Ce=/-|  (A)2  i (A20)2  = o. 905 
/’or  Trapezoid  2 H.L . 

C0=/_|(A)  =1-L(jL4-)=0.67 

=1~L(AJL  'j  = 0.85 

Load  For  Shear. 

Z — v 

9a  = 0.W.+  Ca9s ^ + Ca9s ^ 

= 3.0+  (0.733)  (4.50)  (^f- ) + (0.67  ) (4.50)  (^~)  = 14.30  kN\rn 
Pa  = Ca  Psi  y + CaPsh,^  = (0.733)(l.25)(^)+(0.67)(2.0)(^)  = 4.14kN\m 
wa  — 9a  + Pa~  1 4.30  +4. 1 4 = 1 8.44  kN\rri' 

^3=  ga  * Spacing  = 14.30  * 6.0  = 85.8  kN D.L. 

= Wa*  Spacing  = 18.44  * 6.0  = 110.64  kN T.L. 

Rs=  85.8  kN — D.L. 

= 11 0.64  kN — T.L. 

Load  For  Moment. 

/ \ 

ge  = 0.  W.  + Ce  9s  y + ce  9s  ^ 

= 3.0+  (0.905)  (4.50)  (~jr~)  + (0.85)  (4.50)(^~)  = 17.16  kN\rri 
Pe=  ce  Psi  Y + Ce  PshY  = ( 0.905)(  1.25)  (^f~)  + (0.85)  (2.0)  (^)  = 5.21  kN\m 

we  = 9e  +Pe  = 1716  +3.21  =22.37  kN\rrC 
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Load  For  Shear. 


9a  = 0.W.+  2 Ca  gs  =3.0+  2 ( 0.67  ) (4.50)  (rjjr)  = 15.06  kN\iri 
Pa  = 2 Ca  Psh  = 2 (0.67 ) (2.0)  (Ijr)  = 5.36  kN\rrt 

wa  ~ 9a  + Pa  = 15.06+5.36  = 20.42  kN\rt+ 

^4  = ga  * Spacing  = 15.06  * 6.0  = 90.36  kN D.L. 

= u>a*  Spacing  = 20.42  * 6.0  = 122.52  kN T.L. 

R.4=  90.36  kN — D.L. 

=r  122.52  kN — T.L. 


Load  For  Moment. 


©, 

9e  =0.w.+  2 Ce  g8  Y =3.0+  2 (0.85  ) (4.50)  (4p)  = 18.30  kN\rn 
Pe=  2 Ce  Pshkr  = 2(0.85)  (2.0)  (^)  = 6.80  kN\i 


,771 


we  = 9e  +Ve  = 18-30  +6.80  = 25.10  kN\rrf 
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For  Trapezoid  2 H.L. 


Load  For  Shear. 

\^7 

9a  = 0.W.+  ca  9s  hi  =3.0+  (0.67)  (4.50)  irjr)  = 9.03  kN\ni 
Pa  - Ca  rp3h  hi  = ( 0.67 ) (2.0)  (If-)  = 2.68  kN\m 

wa=  9a  + Pa=  9-03  +2.68  = It. 71  kN\rrC 

Ps=  ga  * Spacing  = 9.03  * 6.0  = 54. 18  kN J).L. 

= Wa*  Spacing  = 11.71  *6.0  = 70.26  kN T.L. 

R5  = 54. 18  kN  — D.L. 

= 70.26  kN — T.L. 


Load  For  Moment. 

9e  =0.W.  + ce  gs  hi  =3.0+  (0.85  ) (4.50)  (hf)  = 10.65  kN\rti 
Pe=  Cepshhl  = (0.85)  (2.0)  (hf)  =3.40  kN\rrt 

we  = 9e  + Ve  = 16.65  +3.40  = 14.05  kN\rr£- 
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3 - Draw  the  N.F.D.  (total  load ) > S.F.D.  (total  load ) and  max— max  B.M.D.  For  an 
intermediate  Frame  (F)  , using  ultimate  limit  loads. 


1 £ area  4 (j>  (4.0)  (2.0))  _ _ _ 

<P°n  = ^0  " ' 

9la=9le  = 0.W.+  Iarea  *0S  = e.o+  (2.0) (4.50)  = /5.0  fcw\m 

SJO  GLYl 

Pla  = Ple  = *Psh=  (2.0)  (2.0)  = 4.0  kN\m' 

d — — 9 a.4~  Pa  ~ 1 5.0  + 4.0  — 1 9.0  kN\rn' 


VO  2 


Z area 
span 


2 (i  (3.2)  (1.6)) 

5J? 


/.60 


92a=92e=0  W + larea  *9s  =6.0+  (1. 60)  (4.50)  = 13.2  kN\rrt 

SJ)  CtTl 

P2a=P2e=  *Psi  = (1 -60)  (1.25)  = 2.0  kN\m' 

= - Qd^~  fta—  13.2  +2.0  — IS, 2 kN\rn' 
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3-  Draw  the  N.F.D.  (total  load ) $ S.F.D.  (total  load)  For  an  intermediate  Frame  (F) 

using  ultimate  limit  loads.  . _ __  i 9/- 

/. 5*37.66  1.5*86.25 

131. 49  Mi  1 29.37  kN 


1.5*70.26 

1 05.39  kN 


1.5*122.52 

1 83.78  kN 


1.5*19.0 

it  = 28.5  it 


1.5*110.64 

165-96u<  ¥%Ki.5,e.0=  9.0 


I I I I I I I I I I 


5,0 


X=0.0, 


208.04  kN 


208.04 


(*) 


£5 

= 

| N.F.D. 

=(*)= 

= 

822.4 


<§>  142.87 


102.65 


129.37 
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3 - Draw  the  max— max  B.M.D.  For  an  intermediate  Frame  (F) 
using  ultimate  limit  loads. 

T.L. 


max  (+Ve)  B.M.D . 


VL>.  £u*»>  fjj 

Frame  Jl  ^ «otf  T.L.  j***JI  jy 

j>4£J!  ^jU.  Normal  Jl  ,>  Jujj—  *u5J  j 




/ 


\ 


D.L. 


r 


max  ( +Ve ) B.M.D. 
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3—  Draw  the  max— max  B.M.D.  For  an  intermediate  Frame  (F) 
using  ultimate  limit  loads. 


D.L. 


* , max  (-Fe)  B.M.D. 

Cj  VL>.  £04 l*.  fjJ 

Frame  Jl  ^ jl  «otf  T.L.  j***JI  jy 

j>4£J!  ^jU.  Normal  Jl  ,>  Jujj—  *u5J  j 




/ 


\ 


T.L 


r 


-O- 


“O- 

mcur  (-Fe)  B.M.D. 
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825.86 


204.18 


303.24 


-o- 


max-max  B.M.D. 
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Example 


,0{50_2^_2(hJ.50_ 


Jo.60 


Figure  1 shows  a sectional  elevation  of  a reinforced  concrete  roof.  The  roof 
is  covered  by  reinforced  concrete  slabs  supported  by  a system  of  secondary  beams, 
and  Girders  ( G ) , spaced  at  6.0  m . 

It  is  required: 

1 - Draw  a structural  plan  showing  the  pattern  of  load  distribution. 

2 - Calculate  the  equivalent  working  loads  for  shear  and  moment 
For  an  intermediate  Girder  ( G ) . 

3-  Draw  the  S.F.D.  ( total  loads)  and  max. -max.  B.M.D. 

For  an  intermediate  Girder  ( G ) . using  ultimate  limit  loads. 

Data: 

- Slab  thickness  t8  = 120  mm 

- Live  load  =1.0  kN\mz 

£ 

- Floor  cover  = 1.5  kN\m 

- Breadth  of  all  beams  = 250  mm 

- Breadth  of  all  girders=  300  mm 

- Own  weight  of  beams  =3.0  kN\m 

- Own  weight  of  girders  = 6.0  kN\m 
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0.50 


0.50 


~}0.60 


Girder  Jl  {£}  4JbU  \L$J\  . «uU 
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0 — i — 2.  oA5? 


.50— 1 


-4.0 4.0 


0. 52  (2. 09)  (2. 09)  0 . 52 


-4.0 ~l—2.50-] 


0.502^2'00.50 


i/  . 0\—2.50—r 


-4.0 


4. 0 -r- 4. 0 *t -2. 5 0—\ 
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9s,Ps 


9S  = ts*Qc  + F.C.  =0.12*25  + 1.50  = 4.50kN\rn 
JPgfl=  L.L.  — 1,0  kN\rn  HL.  Slab . 

Psil = L.L.*  Cos  0 — 1.0*  Cos  16.7  — 0,957  kN\m For  Inclination  16.7 

Pgi2=  L.L.*  Cos  Q = 1.0  *Cos  13.5  — 0.972  kN\m For  Inclination  1 3.5 


9 s~  4.50  kN\mz 


9 


Psh  = 1*0  kN\mz 


Psil  — 0.957 kN\rn 


Psi2  = 0.972  kN\rn 


O.W.  of  parapet 

O.W.  of  parapet  = (o.12)  (l.O)  (l.O)  (25)  =3.0  kN\rri 


parapet 


B 


i 


Load  For  Shear. 


9a  - o.w.+  9s  + 9s  Lc 

= 3.0+  (4.50)  ( 2.09  ) + (4.50)  (0.52  ) = 14.74  kN\rn- 


6.0- 


Pa  ~ Psil  -jf-  + Psil 

= (0.957)  (2.09)  +(0.957  ) (0.52)  =2.49  kN\rri f 
wa=  9a  + Pa=  14.74  + 2.49  = 17.23  kN\rn 

Rl  = 9a*  Spacing  = 14.74  * 6.0  = 88.44  kN D.L. 

= wa*  Spacing  = 17.23  * 6.0  = 103.38 kN T.L. 


Rl  = 88.44  kN 

D.L. 

= 1 03.38  kN 

- - T.L. 
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Load  For  Shear . 


parapet 


B2 


i i 

ffa  = o.w.+  gs  h+  gsL0  + parapet 

= 3.0  + (4.50)  ( ) + (4. 50)  (1.0)  + 3.0 

& 


16.28  kN\rrC 


Pa  = Psi2  ^ + Vsh  Lc 

= (0.972)  (^~)  + (l.O)(l.O)  = 2.26  kN\rriT 

wa  = 9a  + Pa  = 16-28  + 2.25  = 18.53  kN\rn 

^2=  9a*  Spacing  = 16.28  * 6.0  = 97.68  kN D.L. 

= Wa  * Spacing  = 18.53  *6.0  = 111.  18  kN T.L. 


B.2  = 97.68  kN  D.L. 

= 11 1.18  kN T.L. 


Load  For  Shear. 


9a  = O.W.+  Ca9s  = 3.0  + (0.652)  (4.50)  (^^)  = 9.12  fcW\m" 

Pa  = CaPsil  ^ = (0.652)  (0.957)  = 1.30  kN\rri- 

wa  = 9a  + Pa  = 9.12  + 1.30  = 10.42  kN\m 

R4=  9a  * Spacing  = 9.12  * 6.0  = 54.72  kN D.L. 

= Wa.  Spacing  = 10.42  * 6.0  = 62.52  kN T.L. 


R4=  54.72  kN 

D.L. 

= 62.52  kN 

- T.L. 

© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  (www.yasserelleathy.com)  rage  No.  205 


Load  For  Shear . 


b5 


Ymwa. 


9 a = O.W.+  gs  hi.  = 3.0 + (4.50)  ( ~ ) = 8.78  kN\rri ' 

Pa=  Psi2^  = (0.972)  (?J?)  = t. 25  kN\m' 

VJa  - 9 a + Pa  ~ 878  + 1-25  = 10.03  kN\m 

ga*  Spacing  = 8.78  * 6.0  = 52.68  kN D.L. 

= U!a  * Spacing  = 10.03  *6.0  = 60.18  kN T.L. 


R5  = 52.68  kN 

D.L. 

= 60. 18  kN 

T.L. 

Post 

Weight  of  the  Post  — Volume  * Density 
= (0.25  *0.25*1.80)  (25)  = 2.81  kN 


Note  : Weight  of  Post  can  be  neglected. 
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Loads  on  the  Girder. 


(^Lit  Girder  Jl  • JsL  . <l*L®  <3a^sJb» 


2. 50— L- 4. 0 -J- 4. 0 -J- 4. 0 2. 50— 1 


Rs 

1 0.10., 

1 A 

•— 2.50— 1 L 4.0- 


xv/+  2^ 

+Post  +Post 


Wl 


£ 


i?5 

o.u>.  1 


-4.0- 

-12.0- 


-4.0 J— 2.50— 1 


X area 
span 


4 (|(4-/7>(^)) 

12.0 


1.45 


9 1 = 9a=  9 e = O.W.+ 


X area 
span 


= 6.0  4-  1.45  (4.50)  = 12.52  kN\m 


Pl=Pa=Pe  = 


X area 
span 


= /.45  (0.957)  = 1.387  kN\rrt 


W1  =wa=we  = 9i+  Pi  = + 1.387  = 13.91  kN\ni 

9 1 ~ 1 2.52  kN\rri D.L. 

Wl  = 13.91  kN\rri T.L. 
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max— max  U.L.  B.M.D.  For  the  Girder 


1-  max . +ve  B.M.D. 


).L. 

T.L. 

Tf 

1 

1 t.l.  1 

i r 

r2  Ri  R4  post  Ri  R4  post  r6 

97  68  * 0 9 ( 103.38+62.52 + 2.81 ) *1.5  (103.38+62.52+2.81)  * 1 .5  52  68  * 0 9 

= 87.91  kN  =253.06  kN  =253.06  kN  = 47.41  kN 


6.0  *0.9 

j 5. 4 kN\m  ' 

13.91  * 1.5 

r = 20.86 kN\m  , 

f 

6.0  *0.9 
5. 4 kN\ni j 

^ 2.50 4.0 


-4.0- 


.0  ^2. 


50J 


488.07 kN 


430.69  kN 


2- max.  —ve  B.M.D. 


T.L 


,U. 

D.L.  D.L. 

, T.L. 

i D.L.  1 

T.L. 

1= 

1 t 

=1 

T.L. 


Rz 

111.18 * 1.5 
= 1 66. 77  kN 


Ri  R4  post  Ri  R4  post 

(88.44  + 54.72  + 2.81 ) *0.9  (88.44  +54.72  + 2.81)  *0.9 

= 131.37  kN  =131.37  kN 


Rs 

60.18  * 1.5 


6.0  *1.5 

t9.0kN\m  1 

12.52  *0.9 

r = 1 1.26  kN\m  , 

r 

6.0  *1.5 

9.0 

% 

^ 2.50 -+■ 4.0 - 


-4.0- 


.0  ^2. 


404. 14  kN 


-4.0 H-2.50-J 

295.76  kN 


445.05 


© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  (www.yasserelleathy.com)  rage  No.  208 


max— max  B.M.D.  For  the  Girder 


S.F.D.  For  the  Girder. 


T.L.  7Vt* 

Tt  t-l- 

L O.IW.I * 

l o.tu.  i 

1 S 

A 1 

Ri  R4  post 

R4  post 

Rz 

( 103.38+62.52  + 2.81 ) * /.5 

( 103.38+62.52  + 2.81)  *1.5 

Rs 

111.18 * 1.5 

=253.06  kN 

=253.06  kN 

60.18  * 1.5 

= 1 66.77  kN 

= 90.27  kN 

6.0  *1.5 

, 9. 0 kN\m 
■ 

1 

/3.9/  * 1.5 
, = 20.86 kN\m  , 

6.0  *1.6 
9. 0 kN\m\ 

, i 

k | | > 

- ° r 1 

&.OU 

583. 

4.1/  j+.t/  4.1/ 

43  fcTV  475.3 

A*  • O C/ 

53  fciV 

394.16 
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Example 


tg — 0. 12  7 yx  * F.C.=  1,50  N\nrvnn  * L.L,  — 2.0  JV\wwrf 

Spacing  = 6.0  m 9 O.W.  = 6.0  kN\rri  9 O.W.  = 3.0  kN\rn 

(Frame)  (Beams) 

Req. 

Draw  Internal  Forces  Diagrams  For  the  Frame. 

( Case  of  total  Load  only) 

© Copyright  Eng.  Yasser  El-Leathy  2013  . A II  copyrights  reserved.  Load  Distribution 

Downloading  or  printing  of  these  notes  is  allowed  for  personal  use  only. 

Commercial  use  of  these  notes  is  not  allowed.  ( www.yasserelleathy.com  ) rage  No.  21 0 


Wa  = ts,ftc  + F.C.+  L.L. 

= 0.12*25  + 1.50  + 2.0  = 6.50  kN\m2 

'UJg  — 6.50  kN\rn 


L = 1 0 m 

y = ws*L 
Y=V*S  = 


> h = 3.0  m 

= 6°50*/0  = 32.5  kN\m 
2 

32.5*  6.0  = 195  kN  \y2 


ifli-OO  jjJJ  I jjU  I OJLfc 
oUa£*4  ^SJ  J 


T ^ 

ws*L  _ 

8h 


6^50*1 0 = 27.08  kN\m 

8*3.0 


X=OC*S  = 27.08  * 6.0=  162.5  kN 


X=  162.5  kN 


El 

Wa=We  = O.W.  + ws  L* 

= 3.0+  (6.50)  (4s)  = 12. 1 kN\rti 

Rf  = 12. 10  * 6.0  = 72.6  kN 

Rl  = 72.6  kN 


r — 2.8 — -| 

T 


6.0 


Plan  (1-1) 
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72.6+195  kN 
72.6  kN  = 267.6  kN 


2.6— | 

| 72.6  kN  72.6 

0 I I 

i6.0kN\m\ 


1 6.0  fciVV  : 


/62.5  fcAT 


3,0 


3 0 


3 0 


1—2. O-1— 2. 0-1-  3. 0— 1 


•—2. 0-1— 2. O-1— 2. 3— 1 


772.6 


772.6 


1323 


999.3 

\ 

772.5- 


B.M.D. 


284.4 


387.18 


521.97 


521.97 


152.68 


72.6 

N.F.D.  152.68 


267.6 


S.F.D . 


//////?//// 
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Example 


Figure  1 shows  a sectional  elevation  and  plan  of  a reinfocred  concrete  shed. 

The  shed  covered  by  reinforced  concrete  slabs  supported  by  a system  of  secondary 
beams  ( Bi ) and  Girders  (Gt&Gz)  It  is  required  to  : 

1 - Draw  a structural  plan  showing  the  pattern  of  load  distribution. 

2 - Calculate  the  equivalent  working  loads  for  shear  and  moment  For 
secondary  Beams  ( Bi ) and  Girders  (G1&G2)  • 

3-  Draw  the  N.F.D. (Total  Loads  ) , S.F.D . ( Total  Loads)  and  (max-max  B.M.D .) 
For  Girder  (Gi)  only , Using  ultimate  limit  loads. 


Data:  -Slab  thickness  ts  = 1 40  rnm 

— Live  load,  — 1.5  kN\rh 8 HL,  projection. 

£ 

- Floor  cover  = 1.0  kN\m 

- Own  weight  of  beams  =3.0  kN\m 

- Own  weight  of  girders  =6.0  kN\m 


Level  2 


0 


L t 

0.50°-Z% 


Gz 


G2  ( supported  on  Gi) 

Gi 


X 


2.0- 


1 


-2.0- 


Cross— Section  ( X-X ) 
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Level  2 


2 0 


2 0 


2 0 


2 0 


2 0 


Figure  1 
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1 - Draw  a structural  jplan  showing  the  pattern  of  load  distribution. 


• Joaj  0-*^"  Aoi&JI  plan  Jl  f~»jf 


9s.Ps 

&s  ~ * Q c + — 0.1 4 * 25  +1.0  — 4.5  kN\rn 

Psti=  L.L.  — /,5  kN\rn  HL.  Slab . 

^Sil = L.L.*  Cos  0 =■  1.5*  Cos  45  — 1*06  kN\m Far  Inclination 45 

^Si2 = L.L.*  Cos  0 — 1 .5  *Cos  7.12  — 1*49  kN\m For  Inclination  7. 12 
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For  Trapezoid 


0.665 

0.85 


Load  For  Shear. 


9a  = O.W.+  Ca  9s  L0  = 3.0+ (0.665)  (4.50)  (2.01)  = 9.01  kN\nir 
Pa=  CaPsizLc  = (0.665)  (1.49)  (2.01)  = 1.99kN\m' 

wa=  9a+Pa=  9-01  + 1-99  =110  kN\™ 


Load  For  Moment. 

9e  = O.W.+  Ce  gs  Lc  = 3.0+  (0.85  ) (4.50)  (2.01)  = 10.69  kN\m' 
Pe  = Ce  Psi2  Lc  = (0.85)  (1.49)  (2.01)  = 2.54  kN\m' 

We  = 9e  + Pe  ~ 10  69  + 2.54  = 13.23  kN\rn 
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g2 


1.0 


1.0 


1.0 


1.0 


1.0 


3° 


o.u>. 

3» 


2.0— 1 
r~2.o—\ 


2.82 


1?J7 


l—2. 0—^-2. 0—^-2. 0—^-2. 0—^-2. 0—1 


/ 

/ \ 

/ \ 

r \ 

\ 


2.82 


W2 


W1 


U>2 


*— 2.0— *- 


-6.0- 


J— 2.0— 1 


\ 

_L 

jLc^VI  a!L> 

4^«LWjJI  {yO  ^UUI  ^yO 

UUuLu  ^jLilCL)  LfeXMJ  ^ I jJ 


it;/ 


X area 
span 


X area 


2 = 


ZD 

2(,+  )(l.O) 

6.0 

2(±*2*1.17) 


= 0.50 


= 0.39 


span 

Load  For  Shear 


6.0 

= Load  For  Moment. 


£2  L^.  ^ ^ 

= 9le  =0.w.+  Im±l,gs  + lH^2*9 

span  span 


s 


= 6.0  + (0.50)  (4.5)  + (0.39)  (4.5)  = 10.0  kN\rn 


= (0.50)  (1.5)  + (0.39)  (1.06)  = 1.163  kN\rn 


W1a=W1e  = gi  +Pi  = 10.0+1.163  = 11.163  kN\rn 


ie 
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U>2 


X area 
span 


1 - 


ZD 

2.0 


= 0.75 


Y area  2 _ i^*2*117) 


= 0.585 


span  2. 0 

Load  For  Shear  = Load  For  Moment. 

/n  'W 

92a=  9zb  -0.W.+  1.gs  + 1^2*9 

span  s span 


s 


= 6.0+  (0.75)  (4.5)+  (0.585)  (4.5)  = 12.0  kN\rn 


V2a  = 


_ X area 


X area 


p2‘-  w'-p“+ 

= (0.75)(1.5)+  (0.585)(1.06)  = 1.74  kN\rri 


U>2a=w2e=92  + P2  - 12.0  + 1.74  = /3.74  kN\rri 


'2e 


Reaction  of  gireder  G2 


92a  = 12-0  9ia  = 10.0  kN\m  92a  = 12-0 

Rzd=  54.0  kN 

<—2. 0— 1 6. 0 *— 2. 0— 1 


W2a=1S.74  Wla=11.168kN\m  Wza=13.74 



RzT=  60.97  kN 

!— 2. 0— 1 6. 0 '—2. 0— 1 
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2. 


1 


01 


<JsL«  <Jd^JLJI 


l— 2. 0—^-2. 0—^-2. 0—^—2. 0—^-2. 0—1 


^JLif  cantilever  girder  Jl  ^ «d$L  <X»^JLJI 


Z area 
span 


(!■* 2.01  *2.01) 


2.0 


1.01 


1—2. 0 1—^ 


Z area 
span 


, ,.o 

2.0 
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vui 


Load  For  Shear  = Load  For  Moment 


9 1 = o.w.+  Iarea 

span 


9s=  6.0  + ( 1.0l)(4.5)  = 10.545  kN\rrt 


Pi 

vu  1 


— X area 
span 


= 9 + P = 


*Psi2-  ( 1.01 ) (/.49)  = /.505  JWV\m- 
10.545  + 1.505  = 12.05  kN\rn 


XL)  2 


Load  For  Shear  = Load  For  Moment 


92—  0.W.+  = 6.0+  (.1.17  ) (<#.5  )=  11.265  kJV\rrt 

Pz 

^2  =9  + P = 11.265  + 1.24  = 12.505  kN\m 


~ TSpVan  *Psit-  ( 1.17)  (1.06 ) = /.24  fciV\m' 


Load  For  Shear  = Load  For  Moment 


9s- 


$ 


O.W.+  * 9s  = 6.0+  (l .0  ) ( 4.5  ) = 10.5  kN\rrt 


P3  — X area 
span 


^3 -9+P  = 


* ps/l  = (1.0)  (1.5)  = 1.50  kN\m r 
10.5  + 1.50  = 12.0  kN\rn 
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max-max  U.L.  B.M.D.  For  the  Girder.  Gi 


2-  max.  —ve  B.M.D. 
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max-max  U.L.  B.M.D.  For  the  Girder.  Gi 


36.15 


36.15 


U.L.  S.F.D.  Sc  N.F.D.  For  the  Girder  Gi 


60.97*1.5  60.97*1.5 

=91.455  kN  =91.455  kN 


12.05*1.5 

18.075  kN\m 


1 98.667  kN 


N.F.D. 
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